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INTRODU CTION 



[ want to establísh a framework to ínakc what 
fotlows more inteligible. Tilia book, Cyber Folk. 
chronicles ni y work in crea ti ng circuitry and 
Instruments for the purpose of producing new 
inuaic. All Ehe instrumenta cap ture d ti ere are 
home-made electronic Instruments that 
produce or aiter sound. 

This type of work has a rich history, da ring 

h¿ick to the start oí the previo lis century. In 

**Past Pioneers" J’ve given a gljmpse of its 

histórica I preceden ce. “Artist Fea tu res" 

focuses on recent practitioners of original 

electronic instrument bu i id i ng. The individuáis 

featured are folks who have directlv ínfluenced 
my own praelice. 


I've been planning a book of this nature 
qmte a while. It was conceived as a resera 
tor all the work and ideas I had in relaüon 
this field. r could not be territorial and withh 
any oí my methods, at least not in ge 
eonseience. I wanted to cmulate the géneros 

. d kll * dness oí ^e books and individuáis wh 
learned from* 

I want to promote home-made musii 
electrónica, and perhaps expose it to índividu; 


who d fike to try their hand al produdng decir 
own music machines. I d love to sec Jiot 
someone new t from sumewhcre differeoL 
applíes any ideas coatained in this book. 

The other exciting impulse to produce this 
book was to sbare my Work with others, Onhi 
verv p stnall group lias se en anything contaicd 
i ti Lhese pages» J ha ve so much fun developiní, 
designíng, buíldmg* and playmg theae 
Instruments that I sometimes forget Lhat I m 
it to the work, to the instrumenta lo shape 
them wiih receptíve individuáis. I hope too. 
that readers of this book find refreshíag (te 
approach Ive taken herc. Tm a zealot wheni 
comes to the advocuey for cnndid P heallhy, id 
spiritual nmdes of art production. rvcfonndali 
the5e qualities applicable to the world d 
electrónies* In this spirit, with this motivados 
1 prorfuced Cyber Folk + Enjoy* 


- digbee 










Early drafls of this book included a “how to 
btiild musical electro ni es" seetíon, ln 
developíng this section I found that 1 was trying 
to recreate material that was already available 
in existing literature, so, for those who. at the 
end nf reading Cyber Folk , want to explore, I 
suggest these three books for getting started: 
Circuit-Bending: Build Ynur Own Alien 

Instruments by Reed G haza la, Getting Started in 
Electronics by Forrest M, Minas Itf, and 
Electronic Projects for Musicians by Craig 
Anderton. 

The only other section that was scrapped was 
an extended philosophical essay. I feel a good 
dea] of the ideas for this essay ha ve been 
included in a more concise fashíon in this 
books captions, and that what isn't said 
expliritly, I believe, is exprés sed bv the work 
itself. The latter fact has become clear more 
recentiy. When I perfbrm live and people see 
and hear my Instruments, they speak to me 
afterwards, and the terms they use in 
Hescríbing the experience are almost idéntica! 
to the terms I try to infuse in tny work- After a 
great deal of thought and work it seems like the 
proof may, in fact, be in the pudding, and that 
these instrumenta are truly capable of speaking 
for themseIves. 

A reason this work has kept ine so absorbed is 
that it combines so many of my interests. I’ve 
loved comic books and s cíe tice fiction since I 
was a k¡d. Electronic musical instrument 
building offered a way to make elements of 
Science [iction a reality ■ to make a style of 
music that con Id exist within one of these 
fantasy worlds. The comic book imagerv 
included in this book are all images scanned 
from cómics, books, and magazines from my 
personal collection. I have a deep respect for 
the work involved with producing comic books. 
The long, solitary efforts invoived in creating 
comic books doesn't seem to be all that 
dstferent from the nature of my own work - my 
fe lio w “whittlers". I have provided credits for 


the images used ín the back of this book, 

1 want to give a heartíeit thanks to Mtchael 
Olivo who created the cover and ílexi 
artwork, designed the layout and instrument 
typography, and handled a great deal of Cyber 
Folk's production. Michael volunteered his 
ski lis to the projeet, and gave a great deal of 
thought and tíme to designing this book, and 
working with him was a pica su re. 

The resultant look of Cyber Folk was also 
made possibie by Jason Rusnock. Unless 
otherwise noted, all the beautiful photos in 
this book were shot and edited by him, It 
seems strange to imagine now, but I was 
considering at one point this book being 
entirely photo copied in black and white. Once 
I saw Jason’s vibrant, clear, colorful shots 1 
knew that I had to produce this book in color, 
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It™¡rr r , ."‘ M,l0e *í r WOrld fea " ,rcd in «* t-«>k h * creatívely raodifyi,,* «Hl .* 

?r c , h * circuii Bfndins "**»—*"«** -«* « 

ínteractíon with electrnnit ^ ^ H found a Wíly to work Wltil Electronics, I didíl't even have w& 

in commercia] electrouics Dresented' S ™ ment ® pI l0í ío be S IJllUn S Circuit bending, hut Üie prospecl that the circujuj 
exciting that I wag almost maenetirall - P aj ' íí . r0U!l<I and lbat '^ys lenes liidden within could be revealed wassc 

deep. a miDulative stmlywith íts bóundarieriindtkt/Thío^rmo lü*™' “í™** *? ^ 

ro a frieiid i hadn't seen in some time and he reeomi'ted veírí í"* ' nstrümfi[lts 1 he &™ this joiirnej. I sp* 
bought al! these electronic tova I nlann^H . 3,03 s ago when the two of us went to a thrift store and 1 

TOs sectlon rompí!e "™ “eJitalro tah o ^,',***? "* if 1 »* «»< «*> te I .nswetrt •** 
anima] toy. le now produces bizarro derayinE hnr^r' ° ■terunicnts. Above a circuil te fjI1 " 

Wolrorio, and tedu, from wha. w3 forme,* berbbl»** * *“ 




















ML1 - This is the face of the Yamaha DD-6 T with my new sound altering 
switches added to the fronL The ílipping ai each oí the se swítches individually 
or in combinaron changes the rhythm of íhe diurna in cra^y ways; íraeturing, 
stuttering h skipping, rfistorting the original toy's drum beats. Tons of secret 
so uncís exist in diese common ílevices. 



MI.2 - This ¡s the interior of a “hacked" Yamaha DI>6 drum machine. Yon can 
finr) battery powcred toys and instrumentó iike this ali over You open up the ir 
cases, and whiie they are making sound you use a prohe to “bunt for connected 
points that altor the sound. These pointó are notod, and toen they are made 
permanently controllable by attaching wires from the pomts on the cin.uitrj to 

switches and diais on the exterior of the case. 
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MI.3 - These are some of my notes, the kínd I mentioned on thé previous page, It i-s netessary to doí untent inthn 
way in ordcr to recaíI what alterations you'd like to malte. Sometilutes it heíps to mark the Circuit board wjth diferí 
colored Sharpie pens so yon can rccall which points on the board aJtered the solínds besi, Tbi* also makes it posdfe 
to reproduce the Circuit bencls on another device ¡f needed. 




MI .4 - An augmentad Wavetek Modal 30 Function Generator 
termínala on its underside J could altar the soimds 
make tíiese points avalla ble whíle the instrumem ' 


i qyiekly fomid thaí with jusi louching the scr^ 
in uníque ways, I produced the&e copper ‘"tonques" in ocífer 

contacte one dry^arpeted wínter dav. I found the^ead rhint* T* 1 S ^ tlc ’ shocJred lhis P oor thin S by touchias 
known, ara a strange animal because earh nP i-i ■ . p Jnsií e ai,fl revivified it. '■Body-Contacts". as Iheystf 

onca showed a fínished body-comaet controlled°de & vic7^í ca! , p y op ? rl i es affect the electronic ráspense differenÜJ 1 


second he touclied tlia contacta the whoie 
greater length latee). 


to a friend. The mstTümetit handled like a joy fiar H 3 P| ^ 

Circuit died. and nevar spoke again (body<ontacts will be discus^ 3 ' 
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ML5 - This is a small drum toy l modified. The terms, hacked, modified, or 
circuí bbent all refer to the same thing + rewiriug a de vires interna] circuí try lo 
make new sounds availablc. For those Icoking to try their hand at Circuit 
bendiog, a small toy likc this is a good place to start P the oidor Üie toy the better, 
and no fooling around with AC Volt age powered gear. 



MI - A Casio MT-3S 1 modified awhiie back F but revisíted recentfy, U * an nld 
kevboatd tliat contained son» great "beods', as they are «fien referrad to A 
fricnd «ave me this kevboard since it wasn't worbing right. As I ivas Imnting for 
hends the Iteyboard kept shuttinE o4 i realired tl.e circnit boerd had a crack m 
ir. To fia the jssue 1 had to solder wires across etther sitie of the crack, lite 


stitching a wound. 









































































ML7 - The three devkes on this page 
arfuaJIy üie three oldest builds oí mine inti¿ 
book. I liad fried a small amount oí toy$ ^ 
to this. At left my íirst real succes^] 
“ in st rumen i" - a Vtech Líttle Smm Talk'n 
Type. J eircuit-bent it with two sevm pítcfa 
bend diais, one pitching up the other ém, 
The "patch-bay" with rhe wlpes tomingoutias 
something I boJted un the íxxiy that a lloved au 
to keep the sounds playing. Wben I fjiústó 
niaking rhis I showed it to a fnejid. He wn 
blown away - mystified. It was rea% lite th 
way people react to magia I loved seeing tbt 
effect it liad on him. 



MI* 8 - J can t recali what the original loy 
Circuit inside Üm box was from, bul it was 
kind oí aquatic toy with bubbling deep sea 
sounds T that when shook generated a tunec í 
flash i ng lights: here tts hacked versión. Atth 
time of inaking this orauge box, i was stillwij 
new to making musir; I was primarily a visual 
artist. lnsirumervt buiídmg was a way to 
worlds. botii my existing visual woiM and o 
new musical world, I saw so much poientiai it 
what eoukl be done with the creaban oí tí* 
housing íor the&e devices. This was a veryearfr 
attempt at that goal. I was i&oviag a 
considerable distanee away froui the “demei fed 
toy" aesthetic. 



ML9 - This white box's origin rentíins 
my&tery as weJI. but I recaí! ripping it oiit d : 
stuffed taJking dolí oí sorne kind, It i$ cimn: 
bent in a great way, Rrass upholsteiy tictac 
attached to the cases exterior, ibey provide^ 
body contacts to the rirc uitry inside. The 
body contad is, in íaefl the wired end of a sp'■ 
Trigger the de vire, squeezc the liand-lieU 
contacts and the spoon, placed in yoiirrooii 1 -- 
Controls the mutmion oí the sound by ' :k 
amount of contact it malees ivirh your lips. I ^ 
implement this interfa.ee again in the future. 












































































































































































































































consistí ng <rf oí' h^áw^lTü ^ ^ ** *“* *“* £¡¡f 

th t—-~ss 

existíng operable machine. The Ring Modulator eífect^' ■ E¡¡¡¡! ™ l f diVlduiiI f0ni P í,rient s, as opposed to modi6i"Sj" 

.o U rce £l a frange combination resulfs * *•*** ta difiera W 

is generally Associated with the sounH orodnopri ,1 S " b °, th feedlníí a "d eatmg each stmultaiwíxjsly. The efa 1 
amadng results coinbing very cíífferent sound -m ” 1011 ° J ’ 6 tlie i J iput tonos is a sino wave. but I have obtaioíd 

here is not Míe original I built, but rathei mv third^uoriaroH tiadÍtÍ0nally used * T,ie Moduíator pfctuH 
resistor decacle box, and ¡ts panel a nu n) ]e ll3 ¡ lU . P . 0 m > r current sondareis, its case from an oíd Hea^^ 
aluminuni plece grafted oído it r e cxat " kle íl[l|sh metaI with a custom graphic screen pf&^ 
























RJVLI -Hete í& the Circuit: two transformars and the germanium 'ring 1 of diodes 
from whidi ihe devke derives its' ñame. 



. 4í.TW0lí-ftü 

*p rt r 


CARRL^ 


KM 2 -Thls isa trory eariydiwring from my notebookat the tiro. oí btddiv roy 
™ ;¡™ módU. Tiiis alsb —Id roak. i. .lie «* acheroatro I ever 

ínter preted. 























































































RM*3 - A picture of the still breathing sei ond Riny Modulatoi I builL The íirst 
isíl't a Jot to bok aí F jusr a green plástic travel soap holder with three unlabele d 
jackft. Tliís 03le, on the ofher haiicl. is housed in a rtiee snfl jewelry box. 



™ °rr- rd keep ¡t ^ h» w 

*> -**■ * Inside is Wdmi || 

tlieir leads Iwisted and soldered □„ the undírside ' To aíT "í 

send uty Jave. ' " ' a ^ feilow cáveme n. 1 






















































n was compíete. I si MI 


did ti 


ijnjrlp'a c„ r f™ *1, "*L T '™‘' "V"' *™ " ™ f r ítm W« ttiat ¡t WiS a cJug tu my 

J ... cnsappefl ranee For íear rhe thing miqht expkxte wtien r turnad it on also 10 escaco 

feftf™”" 1 * ° f fnBndS *** nei 9 hbof * I took the device to av abandonad íaríti ^ 


area to 


Co'leoting the partí req U r rw j was not with _. lt ..... . „ „ 

othg«had become obsofete. But mostré rédito ?™ tic ^*«1 ®rdar Ítems; 
Transistors, ate Finsdy ! comr^nr^d vmrk orUh^Sm"^ 0 feSrst0rs ' capacitor*, Hiedes, 



BgJ UHr . 1 -. r ,m !.SL VíjJfl f jr ¿r^?T¡ ’/ ^ t. , -» -*•———i- —«• ■ i. ■ - *** 

Afíe!saücañ!e!n!a^r^t^^ass gal eway., .i rito anothsr universa. I don'l knowhow 
Mr. tuectricai «M was creaiea- 11 a .r machine like thisone and entered 

the dE&grdtfi cím# mío my únele s handsout ne nao uum * u ^ n 

¡ntD. where?, never w¡tl I ccnipletely understand what has happened- 


h- héayy ME?,*!. 


















































































































































TO ne CONTROL - Thís is a very oíd box of mine, built fmm Craig Andertcms' book FMtmmc 
tísiaaMS ‘ At tll€ time 1 was lookiny to scratch-build another device, aad I found his book in rhe library, but roo** 
¡ -™ €S W ! re over in >’ head - The onfy one within my abilitiea was thís devke. It was dtsfened with guitm 

in 5 effeCt 1$ T Ch t0 ° m0deSt for appeii^ for wilrl expressiw sounds. It rests <nid* 

Alí^j -0 Pak Mode^RE^ TV r*" a Eet i ’ nt)l0£IcaI ie!i quary„ The case I huilt it ¡uto is great. a cannibtlittd Sent^ 

no uced Ih híti , < , Pply - My b,s bIack ietter ***** were applied more reeently, a, úh b«« 

aesthetic I continué to ^ CCep 0 >iew niouiker. flus box was ahead of irs time in regard to capturing earlyon 51 

SÜS- r m ^ e h d0CS «“ *** on the oiher hand to my ^ 

Ergcmomics, and Aesthetics TV ^ ° [*° SC y 3blde bv wlu| f de signing an instrument. Its three points; So#* 

iooking beaútiful, but sonicaíly offerhgíejlittle'or^oundin J r¡an8 ' e fr ®“ dlstüI ' tÍ! ^ for with Ehe ^ 

someMiiüg £££“ «■ —*» <« M >o I* ■'» Uta» - 

"" «I™ 5 * !™»=* with the Controls. Ií i just wa nted to raske í “ w *"* 10 P la >' *>• 311,1 >™ ‘"¡¡J 

need to consider the Instruments’ vnir.. -n u , . , m3ke beautiful objects I d be a sculptor. but ferUas*^- 1 

can make a great instrument, the Tone Con t 7* ' nter ace with it. Al] these, when consídered in a balancd 
pretty. ro o¡i the oihet hand* ¡3 retegated siow to jusi sitting tJiere and 



















TC*I - The interior on di&pJay. Sílice 1 haven'i used the Tone Control in ages. I 
wasn t compelled to rcbuild the Circuit to my currení standards. So what you see 
he re is a glimpse at my older work + 
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TC 2 - Thh is the schematfc from Craig Andertons' hook ¿teta»* 

Muskians That book comes highJy recommended, if only ior the first portjon of 
the book which gíves beautiíuíly illustrflted ¡nstructíons on how u> begm workmg 

“JLA,. 

.* »•— ■» «"“ ired for “ ,ering 

fie Id. 






























































































MERRY - Merry is one of my most played instrumenta, whích considering how little ti has in the way of compon® 
T've .hn^'/h/rZ TfT”*' A * lmpJe 0ne clli P °scillHtor T yes. but a few of its properties make it awftiily usífui 
metal contacts fl tvcdcsl? y c °* ltacls already m Mus book, but ['II elabórale here. Body contacta are sLwpi? 

surface On the interior ^ ■ ° Stery tacks b|te llie olies show» here) whieh are mounted lo an ¡nstnSDfl® 

Sí* L a 7 attached ««* studs and points o., -he dlcuft board. 1» 

natural eléctrica] properües to Interaet wkh the cfrcí^The «"'ír * *"*'**"' te>t * moisture ' af)d yoür 

oí contact you makc wíth the stud’s surface Th« . V ■ <S V ° U ^ bend a,ld sound mth ****** 

with thesc points wliile Merry is on and thé fe ? S USed 10 Merry for P itcíl bendifl *- YüU «P*-* - * 

iiicreases the body contacts resoonse tr«an t ’^ UK < ll,c ^ llfts m rfa sponse. The amoutit of moisture on your finpr- 

Other applicatbns ofMerry’s body contacts are diMuswd " PU \ Jt * bUt 3 lickí>[l fmger S °™ * toM . W 

Micronta Fíeld Strength/SWR testar w ith it v on the page íollowing* BuiLtinto the host b&dy oí a torito 

Jetralone Unes tea pSllÓTori 1 M ren, °™‘ 1 a "-< ■ Í*U°» j*Ml coverert LED ¡aserted. pH.sr.di* 

picluru I changed the ñame ftom Mary to Me/ry^ 1 ^ 6 ° f ^ M ° íher Mary was in thÍ3 w ''ldow. Once 1 remoled dir 
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M. 1 - One of the hfsí ícaturos i ornes ti o ni ibe rapacitor valué y sed ín Merry T It allows the oscillator to sweep liigli, 
üeyond Míe audible freqtiency* Wiili the diai m the “supersonic soné", eme h<md in touch witii Merry's contacta* 
EÍmu 3 taneous body cornac t wiih the studs ot almost any other instruí nent produces outstandmg soutid$ + Grabbing the 
^rounded back panel or moving the dial subtly within the 'supersonic zone ! provides even more musical control. For 
til i 5 reaso n I sometimos ihink Merry ¡s the real leader of Lhe pack r We are practically dísctissing magic at tíiis poinL 
the human as médium for audio decir ira I magic. 
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i F D C&n-r , «giir*Ki< 


. , ■< j t< i Tniüiutcroreted the schematic the First time i ntade it» 

hen I was rebuiiding the circule recentiy rea iz sound tban apical square wave generators, so \ 

Tice growti accustomed to my versión, li b< ~ ■ f r my un i qu e "sweeter" sq. wave. 

i O. early versión when l built the circuir ano». Th,s sc hcmalic y 
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GOOCH ■ Gooch really feels like piayíng a percussion instrument. bul at a fraction oí tlie size. A simple osdbtor 
' .at is triggered with the push of a bullón, the sounds are a wild range of cartoony bclls or bongos, Ji scntids iit tuat 
1 any instrumeiit The frequency rango of Goocli is extreme, it ¡s capable of pierciiig hij-hs and sub-somc kws, and 
>t S single pitch dial handles mcredibly smooth. The decay and tone can be controlad, produdng a dny tíniding^ 

tT'J name G ° 0dl ' S derived from the nickll ^e of the man from whom l boughl the case, & 
instrument i Ca r i ^ I,:i[llc 1 Amc from a certam hand-drum. whidi makes an even grcater connecdon to ^ 
" élite i e fíth re f P ? t0 an 3d he p!í,ced in re «“* t0 «“Uta Electronics for sale, lt turned *tk 
of a pólice officer afteí ,u, st0t U1 0rdei pa >' for a Jawyer on «coum of "accidentally" running hbcaroverpft 

choices wouid somehow always htm^wful^He had , «o - \ T '\ ‘ * ¡! >ld T d criminal - hut someone whose M 

eacli visir a witncsc m sn mí H . . . ' a ® ood de;1 ^ o! niercbandise. so I met with him a íew times,*- 

*"•* ** luir» di over „,e tan, sfoo P . *.« 

to buy a Sahara Beige BMW and once ¡ n \h ■ n P ° f k ' I>ldtJr Mai11Cfl Cre ^ ra pops, repeatediy ask me it I * aIue,i 

me Zi said " v 7ZZ ZZ* ° 3 ^ WÍlh his ^ a.kaiíne batteríes he I*#- 

WM a Js «rse saddie. He was tjrptó¿¿«rjrf¡, n ™ ^ SpIayed °^ T 3 

a sor. oímelancliolic beauty, “If fhing* we * differe,,,'. I fhmk tóXieod,^ “ ‘ PB1 " ' r °“ W ''' 
























í 1. 1 - Tlm view shows The audio iftptit and output jacks* Gooch cioubles as a veiy 
dynamic high-íj bandpass filíen I typlcally have Merry connected hete, mafchg 
\he two a very musical pair. 



_ _ . , j T |.. ratf \ooks líke inaybe the housing for an o]d 

Cr.2 - Gooch un-rni ktíd. 1 ’ , j s treet piano. J may onc day try 

thermo^t, and the base, wood (ton an wP h ^ S *^ a tante n . 

to ínaert a bri*t lifiht in Gooch so the case wouki ñ íou hbe a 






















































































































G ,3 - Gooch's pretty drcuiEry. The bi^ socker at ¡he top interfaces wüh a cable 
connecter. The estera eonnects the hardware to the board and so if the boanJ 
needed lo be worked on ^epanately the two couEd he easily discofiuected. 



® _í 
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LMU5& 

Dual Op^Aoí 


in the Nov 1973 issue of 1 5 ?* f ° ^ Electroriic Bell ’ ,a 

testing out the cireuit and first deveJoped the freauen 6 , T ChaHes Cühen ' s data filí? - m * 

hear the sounds over the tclephonc. 4 comr0 ’ 1 Was so happy 1 calíed Charles so íi 















































































































































































































































































case. 1 tlLought the toy wouíd be a good target f 0 r j ' ■ ? eleciromc tü >’ h°u*<t in a «#" 

World unfoltled. Polfywog creates three unk...e m - ff ” Sü 1 c ™v¡iHed a friend to let me have il. A *tiw? 
matches the pitch of íts ínput síimaJ AHHíhJLt d 10111 Sounds that Cíi n be triggered by the mirrophtJJií, h 

tlie sounda of new exotíc organisms. Tts ho 1¡,- ^ ^ ^ SW|tches ' dial - and body contacta, Pollywoi! cf« r - 

severity of these souiíds and also eet«¡ th p f.° Jl aclS tOLjch ed m tándem wíth my other instrumente increases ^ 

actually a malee up applicator, the Maybeiline InS A^R ^ ^ ' tS com P atriot ** The 

top, its corci rimning thrcugh the tube that would n -' fi Re ' Vind Er *ser. The nncrophone h erabeddedat theM 

the handle far a haudcart. I purctod from Tu^ZT^ T Up the " iakfiu P c «*™* The grip, *hst 1 W*; 
pusbblitton topa; niade by bacely imíxIíih a tirrv eh¡ rt j A l . UUC ' lx J af1dí>d raorí “ re «0% is the psy chedebe^ 

fínger ín the paint mixture and then pressing the buttornop - ^ ti ^ ferent c °* 0r ^ tr - Hobby lacquer paints, putting rn: 


























PVV. i - Lik-p rt trab switching shells. I removed tlie Circuit from the toy tninipet 
and nasisferred it hito this box I bought at one of tbe ]asr surpfus shops on New 
York'3 Canal Street, Its top the cover from a hardcover book, Thick book tops 
mate greai paneta, yon can write on them P cut by band, and ihey don p t crack 
when dnltmg. I nxay use leaiher punches in the future to niake cleaner boles. 



.r.ntt^Wrfrfn 

“ RLlOSO 1 
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PW .2 • I„ ü» hopo» ol « JW >^S ”^. stors (ound b the but 

cift " il ' W " M d0W " “"tvsW Tlie puse felto-mB are my -bemlmg" «otes, 
rurrently .t «matns a , ■; ¿ J na| c¡rcllit produce the soutids oí 

documentation ói hovx to aJtei & 


PobywQg.i 
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¿mr c l7»r a,0r ' ? proiu " ! thr h¡8h ' r white -• «* km, pmk „o¡ 5P . Pinky mm' 

plcture framer.Vd „, e ihe m“ d ' ^ h ° Tf" b ° X ‘ b ““' J “ ri " E “ ly ,i “‘"' T 

musical Instruments. I was rlianneii ,i T , ‘ ■ -? JO n >ny pieces oí found wood. creating ncw heniles (arito 

for their minimalist fumiture desien They alto man^h*^ 818 ' 1 ^ ¡Jlby ‘ Tllt ’ Shakers a religious sect bxn 
(«ature the dry uansfer "Ir T*' m ° d ? U WÍth ^ color,. This box b «vfir* 

no longer used it. You transferir, eme letter at a time 17 Tr VIS1,ln S ®*e me a huge stock oí the srufí. because tli 
sheets. Ií tlie hetraset sheet hasn’t dríeH „,,( t ^ ub ),ng Sümf,, :]i[!ig like an uncJicked pen against the alpbah 

transiera ebewy letter^hích c^ ac^aílvlí^ ^ ^ the ¡eUer wiIJ b * transferred. ThV o IdTheets sometía 
witli a few coats of Krylon 1311 Matie Finish uníeS f ?,° d í° r pr °j ect * ,ike min ®- The transferid letter m I P ÍOlf 
the “DrGBEE rings" logo. 1 símply wanted a decora * í°if S C ° at * Thp pinl <y also was tlie íirst appeam^ 
cirdes, The logo haschanged slightJv since w ith tu i ° , bettJ ai1fí liacl a Letraset sheet with difieren: sd 

to an Asían man who repairs synthesijers lie in r a ° ° m ^ 0t m ^ rat ’ n E up to join the rings, I once sbowed Pí^ 

*’ he looked up at me and said a single word, “Wiiy?* 





























P, I - Another hirdcover book top. I got the clean wrapped edge by peeling the 
t ov( [ í^bric back heyond my desired oiitside dimensión, rutting the cover to sise 
tJiru strelching the íabrir back over the edge and adhering with book bindlog 

glue. 



■ ,i ’ ¡n fbp article ^Büild A Pirik Noíse 
P.2 * Til i s Circuit «nin-lly Priiued n ^ PoP ular Electronic 

Generator" by John S, Siiuonton. Jr u F¡ ec tronk Music by Robert Browu 

I, ™ reprimid i» 1974 ¡n Le. as well as 

& Mark Olsttn. [ addad a way lo sw. ch r 

volunto contro] to brin g ¡n and ou. tho sonad of surr. 
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Its pitch changes by the ^ ?,*. h ° nk | intí ofacar hürn - but Beemer’s honk is coíttroíls!' 

itiodified by the Attack and Decay Controls Tl^ t 1 °* abruptne9s - afld ^ngth oí the honking sound cae 

terms between an alto and a baritone B^ m ■ 1 ^ SWltC ^ ‘ liaTlges tIlf! voice oí Beemer, switching it h' ^ 

with a little more "buzzy" sound. Its caso son^ 3 like 3 brass “fctnunent. üke a tuba or euphontufl. í 

chocolate, which made this box build verv eas™!^ * *** SÍvei h Íee[ $ t!ie way ¡t Iooks ' like 3 bi * 3tíft pkcf 
love of elassie BMW cars. When the hanH wa ■* .. e íícrnei sets its ñame frotn my fornier bandnatfi'sfatlw 

^ asn t recordmg we would E o on drives in one of th 05 e ípvely cars. 


























lí. 1 1 lir bi ,iss uu k hotly conUcts as a piich b^nd. AI3 these $ilver paríais aro 

anually cbuf ¡*‘d up pperes frora tlie paneS of an Eico decide box, lis chassis now 
houses the T&T box (coming up Jater)* Lik£ the Native Americana of oíd, every 
part oí the carcasa gets used. 



i riHnnífie a smalí amouni oí ¡vxr f 
f - Tlii5 -nwrbleized' toggle was nía p ^ D f p i it , ui d plástic, The two 

iby Sacquer paint itito a smali t on an ^ ^ w hea the switch 

lipped mío the plástic a tooh hke mis 
ussed íil ureater length later. 

























































B.3 - This is a rebuild oí cuy original rircuit. f buy most of my componente used, 
many of which are oíd and grímy. If 1 doift deán their leads íhen they don e 
solder well. The first círeuit had issues on accoimt of some filthy ¡eads. 



¡niid¿ a w 7u!£* Sha T '7' “ ,esc te -“W ^ «iti- are UMen «way 
¿ZL'ZÜZr* V ay ÍU,Ur ' iIls,rumw ‘ ts «I» l»ake lítese eircuils 

imo the ‘exponed circmtiy" 3 ty i e . 2 } ,S my first foray 









































































B.3 - Fhis Circuit uas originaUy pubüshed as “Honk Effect Circuit” in the book 
Mksír Synthesiifirs: A Man tai! of Des ign & Construction by Del ton T. Horn. Shown 
bt rc :s the se heñía tic wíth some of my subtle improvements* 























































































































w» "‘ a , 1 rU " S í“ P 1 ,ilad, "l’ llIa 'o » °f ils auburba. I rodé ir «eefcly for several jnn«* 

*’; ° ¡? J” r ! “ ly TT ld re “ rded My *» l»«™ tata sound The paUtid»tris» 

td to e“ „« w-T,” ™', Kh addS OT redu " 5 thd "M"** P-nch and apparen. -aleare»-. I i*** 
psedbyrltaótarteysTo remtad’íh * “"“I"':" ° f " S? ™ dí R5 ’ “ P“~H» W ‘signature aouad- Ue ** 

thtakis far off (rom my own work The'wooden bm° U ^ tU ‘," d t0 ' R5 is " oca,iv ' oi ”"><1*1 taina, • ,| > ich 1 *! 
patated pnsh-button, Letraset and pil stiek labelinn íí™ V, ? ed p,a "“ ' ¥<,od - a * iow in ,hr d** toneawMl® 
on the side pullod from a slieker sJreel fnr ,h* •*” Pamt symho1, al,d fin ger print slamp. Tire iram süd¡ - 

SEPTA logo (the aymbol op Te y'”' . E *T* iS * *“ *1 

soakmg the paper with lacquer Üúnner and then r„bh * *?* *™ Jls,fier wa s made by makmg a xerox oí this lofl°> 

u bbi n g t he she et a ga i n sí t 1 1 e panel, t ra nsfer r¡ ng the Xerox to«r 






























R5.1 I HuiIt a new versión of my original Circuit. Metal eyelets I added on the 
’u.iTdi. over íkhi k toja panel give a nace íinish for tlic motmltng holt holes* The nyíon 
spacers si ve same spaee between the Circuit board and hardware. I either use 
the se kmd oí spacers for the "sandwich" style or ft4-40 angle hrackels for the 
“vertícal" style. 



„ ™- Ponr different pitch options can be created bp 

í - Capacitor "train «« J ^ ree n car - or swap in the "red 

ing tlie box and removmp an . N t the gléekest control, but orher 

behind it and place ín either orienta _ " Heet HeetT oran American 

hm¡¡ methods pr oved problema tic. AE p« ^ li!se . 

r Hoot'. and t«o spots between - choose the 













































R5.3 - 1 biíilt this circuí* from the book Electronic Music Circuit Guidééoak by 
Brice Ward p but it was originnlly an artide by John S, Simouton m the May 1972 
issue of Popular Electronics. The synth compaiiy PAJA also produced it as a kit. ] 
added mío for my silly “tone” switch and volume control. 
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W 4 . A ‘'í 8 !™' 1 °‘ the Ir¡,llsist01 'orientation of the transistor m RS. Yon 
S ¿;: ' ra,I5,s * M «»«« ™y. I use nice gnld, round-hote 

removed ¡fil t i "T tra " s,stors and ICa - Socket, allow a part lo be easily 
your usiiiiz a h » WltIl <>ut de-soldariug. You get sockcts the size of the IC 

tk-k aZ ¡ tl hZn >“!“ B ! riPS f0r Ir¡, " SÍ5 “ r8 - Solrler Lítese sockets in and 
to spéak part and yon have , beautiful instrument unable 









































































































































































uniaue workl the toÜT ^ ^ ^ C ™ ter soriJC nelwork. It is a very powerfuJ device, and generales its cw 

lila sis, a hi^ched radj watTnS™me IC and"Sjly * beepin * '^ralory, canucos of disrn^ 

instniments eventualtv fi,nn 0 f - * *i ’ ny elettron n gremlms. íl douhles as a mixer. all ray sepan» 

iiself as well, with a sinail interna] speaker thlch fflSww d Ú ** Ú ™ ÚQn ' Coy B ° y 2 

I üke to play quietiy and sonietin.es when I jam a t home VnT TT' T™** ^ t{otmnce * P “Í 

sophisücated ehikl s toy which allowed one to he a m ^íüí ' him * U tLls s P eaker - This was formcrlya^ 
effects. í modified the effeots dramstirall - *u miJ£lIlíí íllfferent ta P«® and adding sounds íroni ils on-bca-J 

contact panel, This pane! connects to r! ie circuit’s r ]f ltí ‘ rmfi SW|tches aiuj dials - b u* most imporiantly ihe^ 

most of the control comes from. TI,ese poínts dram^tícallvTfrT" 8 a^' ^ wi,Jl lh<?se p,Mi ^ 

a good deal of practice to opérate Coy Bov 2 with h * 3I * d arf? affected m Y ^ther instruments, JttiW 

made from oíd floor boards, and the top panel a di^rvwT* ° f comi »l. ¡t’s a wild mstniment. The woodeiK^ 

eíectronic organ, The ñame Coy Bov is ín referente tn ’ ° J aJ1 unusual ^’P* 1 of tcxtured plástic froni an 

deal of radio transmissions. Coy Boy 2 make-- tu» '* ^ , a buni 1 morded called Coy that was made usiflg¿G 001 ’ 

> mes the sounds of that álbum in a fractíon of the time. 






















































t H* J Anolher re -bou sed Circuit, freed from its eommerdal shell. I fotmd the 
idectronic roy Ln tito básement oí nry oíd house, a previoüs tenant haviag 
b ! e ii t hi-¡ e. E imened up its case and ihe fir í>t thing T did was touch the solder 
puiiil* roim^trd to the boards mam chtp> tlie sounds wcm crazy, and I knew I 
liad a wiaofr 
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i, 


' L ■ a ¡ Arvíce that I re-wired. I added a number of switóhes. 

cured here on the ri K ht Ls the Coy Bov 1, the «, _ ¡ t but this piece is a notable éxception. 

a* m 7 ¿£I don', lite «he look ri For b0 „ mu ch sound it«. and 

ea have great design and all'eady fits tn t*'* ni . ^ was going to be the ílagship o tn> ee t a 

It ¡t arta as my soutul Systems final mi» 1 rM y , ¡rst draft pkk tallen considenng a moM* 1 "* 

d my loll rustotn treatment. The Coy Bof 2 « s sobrase. so 1 hldl, * teja tra*el tnmd. 

,,,a,„ . «. ¡-¡¡«te ^ k ^‘Xtdl=. and d-ríngs for cotuiecting a leather strap. 
is Coy Boy 2 s renovable lid 


SOUli ÍIÁ'IÍ SVS'tíhiS. 1MC 










































































































ava -u hl _ ™ Batteries ailow electronic nutsic to be plnyed anywhere. regardless of whether an AC linsis 

cr ^f k Outsíde ofiültr 1 ^ Ol " range K 0f locacions to 5il ^e your music; a picnic in a park. a mountaintop. báfo 
your gear leave you trirlr rlftr^li ^ ** ^ eneis aie a hassle - The y tan die at itmpportune moments. spill 

^ t^vT^? make surf ^ - oíf ' and 

It was designe:! s pe n fie al ¡y for my ho.ne st uclio toohirrT^ V ° ^ , *** devHopcd 10 ÍTee me 0Í the * ^ 

hungíy iiiaclbines. The Farm p] ug , j n , 0 the AC l¡ne a.uUhro ¡TT ^7’? en<Mlgh P ° W(,r 0utpul,ed 
and 15Vs to all the drices presentad in thífbook The r * k ° V< phono jftrks üutputs single a,ld du * ‘ ■ 

table and a kitchen cabinet door acting as the Farm'» ton Ti™* T "* S ° méf Scrflp wood salvaí! * d f Tj 

Synehronizer. Engraved ¡ettered fmnt n an ei „ -i , ' T Jí JaC k panel 18 actL|í ' 1J y the face píate oí a PAIA to tf 

Purple and green dots are a key for wluchjacks outpuTwS voltage ^^ títCtíkAty bolCs províde tte ^ 






































Y f\ 1 ■ The Farm s inierior» Leít side 9V Circuit; the right sitie 15V. The front 
switch, tu tJit- n^hi of the power Lanip, is actually an electrical switch that i 5 
tus iied mi a ELtl ofí by a removable key. so the activación oí my entire System is 
controlled bere. Uke an oíd car or píece of farm equipment. 





























































































































































































^ ^' After experiencias the benefits oí a devqted home ¡lower-supply i knew I would need one íor the tan? 
instantes ] lea ve itiy lio use and play gigs for the public. The Mobile PS containa the sjngle/düal 9V power supplí 
circuí a is found_m the Voltage Farm. Thís small «Jiuninum project box packs 1 AMP of powr. and easiiy po* 1 ’ 

f ' * P RlS , ‘ ltS ^ ’ S Simpl<? ' So 1 kept i,s look Two íme holders on the case s side,on* 

for voltee ouÍand two ^ ^ír * Sp3re f ° r back up in <* * M<"™ *«»■ P bo ™ 

a dark venue ' Ccn vemence AC outiets to power other seif-powered e quipmeni or a lamp if I atn p33>^P in 























VS + 1 Vi n [i^asuremejils were taken befóte hand to make sure everything 
«i m!ii fu iii ilíi^ 3 Hile rase. A b¡£ tapered reamer bit was used to drill the bíg 
ín Ihr case lo niount the AC sockets. 



Thp [vlobüe tan be seéü doing its- job. i 
! - Rere i* me playifig bve. enítrase showo here. Like a case for 

,Uy ke*p «w Mobil* K... . 1 »*°°' e " "“too »’* cu. S* fe interior «M. 

I rquipmenl. bri«M Bree., fo>«> " su ‘“ we „ ¿ a fe, of my favorlte 
ro. ou. to bbtd «cure the M “'’ ^ Mp l.ke > Dj eet »p. I show UP 
l-making Devices. U has •» ow.. reo M J stnmgo music. Oh I II 
„ erterminator. -Wha.s the problec Oh. y 


grí right oís ¡I-* 





























































ANTI-DISTORTlON PEDAL - The Anti-Dístortion Pedal 1 created as a commission for a friend of mine. B¡ 

npeded a deviee to use with his guitar ihat could simply switch hetween the guitar at ful! voluwe anda lowefvo3unie 

o i his choosmg. So that ís all thís deviee does, the knob setting the lower volunte. and the stoiiip switch íor selectiiig 

between the two. The resistor and capacitor in the scbematic prevent tone loss when usiny the dial, Fve indwte * 1 

tliis devite here as it was t!ie first implementatíon of severa 1 ideas that were new at the time, bul have since bectwií 

Staples oí ray builds; the use of skateboard grip tape, ribbed rubber no-slip mate, as weU as big sticker letter 

T!ie case is a niodel train speed controller. A wire mesh mfused plexi was used beneath the switch, a material Va. 

looking to use more m the future. I built this years ago. It's the last deviee J finished before I liad taeaJth issues that 

affected my hands keepmg me from my wnrk for five years. when 1 began work agam 2 % years ago 1 pk*« 
exactly where tlus box, styhsLically. lefi me off, 

















































YOU i/p t rr as 

(P SQMEHOW 
TOUCM/rvG >T 
WILL MAHE YOU 
UHDERSTAHQ (T. 
iT$ EUnCHON IS 
























































RTL 


8TL SPECIAL - Charles Cohén was critical early on in helping to foster niy interest in woríhng with ntusirtl 
electro ni c?, He helped ¡no trouhleshoot a lot oí my first circuí ts, as we|¡ as giving me oíd electrón ¡c public^üoos lo 
cncomage my pursuit. He also liad this folder that contained Xeroxes of schematics froni his own cari}' days- 
instrument building. Fhe folder contained a great deal of bis friend and fomier bandmate Craig Anderton s ea[ ^ 
hand-drawn se hemat íes, whích dated back to ibo late 60s and very early 7Gs. Tlie original schematic fot Craiá's 
Modulator was one of the bunch, (The third page following ís the original schematic with so me of my notes. f &l 
pie tu res of his two original Modulators see Anderton's Artíst Fea ture). Des píte the drcuit’s age and the oto**? 
of some of ' íts Parts, l was hell-bent on produdng my owa. The RTL Special ts inv own versión of the Modular, Tt* 
moni leer Ri L is derived from the ñame used for the firsl digital ÍCs that compete the heart of this MW# 
Circuit. The RTL Special is a very square oscillator with a bank of 5 inixable frequeney división* for producto a 
varíe y of oscillator tone combinabas. An adjustable Vibrato control is included as well. The onty additiool^ 
to add was my three body contacta to better intégrate The Special with my System. 






























H.I *Wb« 1 *W «ívishíimiií Uus mslt ununr ] kept ¡niagiiüng something almost unnecessarily "cliuiiky" in its 
** and «Rooomics. u if (o caler to a «orilla, or a hain-fisted train conductor - that meant boge diais and bíg 
ticbes, I abo winW il to look Uke somethmg youd luid in a bam in some strange rural fu tu re, a device that maybe 
cauda hay carnet or w** an itttnuuot in the local jug band. This red colored wood box I built did the trick, t 
Uf patnlrd llw botlom neón grren. *0 wbeu the hox is placed on light-colored tables with adequate sunlight it 
ndocrt a gknting Hln t <>iant iuIiIk-¡ [<■< i 1 found that must haré formeriy been beneath a refrigera tur put the 
Hlr k»4 o»r. Krcaorabk Utch tnp willi a groove for securing the AC cord duriug transport make this an instruiiieiil 
sdy for travri. 


2 - Tb. «y preuy inl-or oí ,hj HTh 

M„ plt» tac» «P Zn iba. Bian. capacitor that Pr°”- 

, hlt-nng this pofcr supply ■ teman<K - 









































































































































RTL .3 - The control and audicnoscillaror portion oí the Circuit pictured here. A 
square type IC socket used fot these oíd round caniiers. A rice little trick. I cali 
this "War oí the Worlds soeketíng" after the look of the Martían fighting 
machines from the H.G. Wel]s novel* 
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* , ' camera here is the frequency división Circuit board. A 

ne work oí flipflop iCs take the original audio oscillator frequency and divide it 

E ° l *™í ÍUCe What basicall > r anioums to five different octaves, which can 
then be muted into a very rich range of combina tions. 
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LlNf OPERATION 

Ac hoc opentiw «quires immcnse efcctrolvtic 

Of both tu obtatn che k>w ripplt at hií-h curren r í T Ca P flc ^ OT *» a reguküor, 
TV of che re^u,^ supply ¿ncrea-J eVd f r ^ u ‘ red for *ork. 

ment^ &fid thc GocnpJexity of «•* a «t*al IC cCir Q ™“ rot l u¡Be - 

Ft>r * drauit ustne IC s oolv and nn 

A» 500 mA (be b, UK -f oree fikerrisup”;' * f C ™“ d ™ 
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íí T,ll ) iíüü? ' I W °, r hkm " r¡se 15 S ’°“ make " wre «<■* machines, ana. i s .ha dis.ril.annn »íp.«' 

/n“: B Lfr m ' wo ' is ¡* - - •*—-p* 

inputs wilh each rli^nnFT ¿ t ^ . . ^ aie miI1limjTÍ > w h^n it. carne fo a mixer + just a bank OÍ 

(he dimensions for the case I couldn'Tf h° ^ contro1 atld a sín £ |e output. AJI my other demanda were physicaL 
by my '** ™* h ‘* - -m g as my whole * i- - 

boles from the cases inysteríous orimoal use' Th* ^ Tlle ^ unibo ; Clear Kn P adorna (he top M dll|df! 
wliere one couid find disco fries and a sprinkle conj 1 ^ JU " lb ° C ° mes fr0ru 3 diner in area called JumbdtfA 
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;\ The «** i» a strange 
*'?" of what looked ]¡ke so™- 
■mhtar* de vite that 1 carwd UJi 

and dnlted to fit the Jumbo. I 
ound it ii, my favor ¡te salvaje 
JÍ 0p Sounde * Electronics 

titl.P.), The üivner of the shop 
would do cSean outs and I,ave the 
booty ín a giant pile h, the f r( ,m 
oí the shop’s garage hay ynii] 
auction lime. You just fiad to 
jack-kniíe di ve i ato the pile and 
come out with whatever inai erial 
bis píre d. This fcmon lime 
aluiuiijum case was an obviáis 
pu relia se, 
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.IM,2 - I íound most of (hese 
diais while ín AZ ai a tireal 
sur plus shop called Apathe. 
Ráete upen racks, a diíayiiig 
auiount of great oíd saivaged 
equípnieni and compone»*, i» 
the desert, hot as he 11, and ai une 
point I looked down and saw a caí 

struggliAS to «heve itselí i0 tb J 
aísle, and I thought io niyself 
-yeah, and of c curse yon S<>1 thar 
goins on.” The colored diais 
match the color of the d evite 
used in that particular channel. 

so me colored as I íound M 

so me paiüted for tustom colors. 
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j ^ ^ Figure 2 — Schematit Dj^gram 


JM.3 - This schematic was originally prínted in the Aloto rota HEP Fieid I^fféct 
Transistors Prajects book from 1966. The leít side oí the écheme was duplicaíed 
12 times for my twelve diannels. My other alight cha riges are written in pendí. 
The Jumbo Mixer dídn't opérate when 1 first built ir. I shelved ir for some time 
and tli en revisited it and trie el rtinníng it off 15Vs instead oí the 9vs called for in 
the original íext, and bango. ít worked. The se moments in electroflics can be 
wildJy fmstrating, but persistence does pay off* 


SILICON N-CHANNEL JUNCTION 
FIELD EFFECT TRANSISTOR 


MPF102 

276 20B2 



KEf SO 


PIN CONNECTION 


10TTÜM VIEW 


El* 

Of - 04 
BOTTOM VI£W 



SOLñCÉ GATE 

Oiain Ji*nd ?.nij Tí Iif ~>l4RChfeniJ*d 



JM.4 - Above are the lead orientatiotis for the 
Mixer. 


ttvu transistors userl in the jumho 
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üve^coJSS^nlÍ mí^r 77 plamied as P iece for my “Gíg Rig", a mixer l'd use for perfcrnsbif 

^IXS¡¿'S S elZ , 1 n aífec,i r y 0fí 0f * ** 9V «P*. «he -me Usue i d tai 

it tberefore wouldn’t interface wíth the outimt oftíieMoTí^l/T,* ^ 15V , S ’ m asaín Iike theJumbo MLxer, ¡™ 
rfianged its intenderf nurünse Th-.P‘ ■ *■ obile PS, ] decided Td teep the miier I’d finishedasis f ^ 

impossible chance that someone con'ies' n> 777 HS , ím aUxll ' ary niixer t0 m V main studio rig f so in fhe almos! 

and their rig will then be patched easifv thm ? fUra town fhey can use the Pixie Meter for theirgeaf 

neón price sticker provides íts ñame tag ^ ^ SyStC '"‘ Consíder tJie P«ie a mini-Jiimbc. A rubber sianipel 
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mu 










































PM.I niúhilo usi\ I rreated a removable cover. I bolted wooden 

Wde pjnrls to t tu- i -iv and countersunk magnets into the top. I moumed 
ItffMH nui|íin-i> on 4 wooden lid. leather punehed holes in the foam for the 
kodb* iishí jíüu jfil ti to thc woi kI lop, [fcre is íhe Pixie with its íopon. 



[.2 I lwuflht thií ca*a íroni **** ^Tl-arh- by a company callad J erroW ' 

- «*—*—* w 

and made soiue s\i^ 

















































































































































DiGBEH^Hi 

CUt^iHUNlCü CüRP 
PMtlA . PA,. U. S. A 


Thr príjitfd lines from the jack to Míe díals and rhe word “output" wer# 
alii-j ív i'untrd on íhis. cas* which made my job designiag much easier, 1 
Hibtitiutrd un n,ntn- m pLur oí thf ítj a nu facturera original ñame, leaving ihe 
PhtJadrlphu .ul'lc r ■ ÍH".kvw. as I orne lived the re, so tliis rJetait isn't without 
rin-.iriüu: HHqw h (lie origina! st hematíe as printed in Forrest Mirns’ Engtneers 
SttmStrtfbMk Basic Srmtcondurtor Circuits . The only cha rige hete is I5V 
mslr*d oí 9V (tif the supply vollage. 


_ “ US£ TO 

Cor moré) amPUFí 
















































































































eu?”rí¡ Y ™í Por í! 55011 ' The C ? mply Compíe950r acts as a record i ng aíd. Manjr peopk use this efe* 0 
SSr" £! ? 15 f íicial b *«? «“ ««** of all my combiné instrumen* — 

Compresor won't let signáis go aCrBotl^hÍsoTetl^f T *■*7 ^7 * 3 P rescrí},ed kvdffhkM 

flrst printfid ir the FebruaiT 1968 íssue of tri J '^ependeiuly adjustahle. The Comply sdienaür* 

guítars by Craig Andertonk the May 19 6 Í ^ ^ “ * d ” d ™ «** ÍOT “ sin « ^ *** 

One builf in the original article ] of cogrse a ddert * * 7 * ^ my ColJect, ° n that koked WentlGÜ to . t 

expío red this device's use, but I see it potentiallv ín a «”* ° f my peraoni,1 ‘“ d Atrase* lettering. I W ■ ru 
music, a styie Vm being pulled increasin^ly towards ™ arTangemetlt * more like ih * Compression used in co® t[ 



































11 .1 1 tíf -’UlpiJi imnnirr dial ia adjusted witJi a screv? driver, and once set is 

iinrícil Mith tli** (il.u k cap shown. Tliis prevenís ¡t from yettiny foyed with. The 
Coniply triids to fC' .1 hit Iw'.sy v «lie red dial Controls the leve! oí il»* 1 kisa tone. 



CC.2 My nrcuit was 
por'ton at the bot toril 
Alíóettün'n guilar pedal 


as the original artk f , u e .¡"gX^báslcUt füter W‘h 

h e following lu3ing 

■iofL 







































































ir¿: 



tfí— haiit'ty 

Cí, C5, Cá, CÍO IQO-pP, U-vüit rfuaraíytic 
tapáAitúf 

C2 2 7i}-pF tCTii ríj ie f afiariiar 
CJi C4, C9- 15-v o tí 

pttcitQr 

€7 — OJ-fif' ceramic capacitar 

l 'S- —U dK'-fiP r-jTif juyiic cap<íi'it&f 

Di —/.Vjj ¡zf.rmümium durde ar similar 

/I, i> -i'í Sttsftird Gpcn-circwt pítftde jacp 

(?J— 2X5 SI'? tt-cka franxistof 

ÍT rJC.V.t flZlÍrHlK* iTfi) 

<ÍZ. (Jl, \}4 — 2N2&2S siíican npu tramiii&r 
i iii'itA't sil KtiiCiricjf 

í?j- 4Ü3&S J¡(?fu;üniu TM fmp t&r f R( A ) 

til- i-wt'gitfttu, ¿tufar laptT potmtivfnetLT r *L-it/$ 

t b jjí¿ 'Hf.fi sí 

R2—4700 úiiatji I Atf 

R3, R4 é f£í 1 —Js,ttOÜ raA jwj í. rcfiilcrf 
ft$m Rn-—ríiims f" i^ngfy 

R &-— jJtOüü tihrtlt j ('urlffrti 


R7— 470 ottwi 

ftS —#7(J F Üi?0 úkms 

fC'T—SíMÜ-atim tinrür tapar peteidiematcF í *crr sfl- 
di it'í*r vjIj J 
RIO—270 vkm* 

RI2—Z7J0ÜQ o Jims 

Rf4—1000 okms 

■‘iJ— S.p.i.C rimfeA fPart n/ RI} 

I — 2" x J* 1 prinfrd tircuií Aaaré* 
i—J* x j¡ 2|¿" r d/i mhiuwí fi iñittd 

342 itt jimiltir} 

M¡5£.~— Ktiuh t bgtterp kútdcr M ,! rPtíírrj, 
taüntf strfp' bailar y clip. rüfrhi r frct * snrt ws„ 

JtnirkHp u'jfFfc íh yidrr, tit\ 

w KiL.hí'it nnd drilh-ft primal ifrcuít lucirá ¡3 
^vaiLtbJe íur $¿-SÜ pulpa Id frutfl CnrinKt'Üa 
Elwtfnuks. toe., F-O. Bill 327, Lpíaad, i aíif. 
íf 1 - a complete L [( of pnrt a U nc I ni I mu ti re u¡1 

pjf S .imr¡^MÍ cab¡TU-t p lll CMliMIfABtSp 
hardware, «¡re and ^Ldí>¡-, bul ballriy) tur 
ÍLft [MJíupaid. í üliícrmia rnkkqls ihuuLd acld 
3% sa le* i a s lo a l I arden. 




.^a 


ü 


£ 


ff ^#4 


F g ] Ccmpre^í^r Liicuil if OliIí aríjund Ccmqk/ 
modui*. a&ids fíQm tQtJt’OperaEetf íwncb, 
same cprtipoiiertííi. Oí* position ot SZ bypd&iis Ihe 
Cqjnpl^, m\Ú <hí oíhef pokiEíQn nitr cid uce s st-iíain. 


FOFULAi filtCTltONLCS 
































































































































































OPTIMUM FUZZ -1 was never a guiíar pJayer and was never drawn to guitar pedáis. After seeing my macfoies 
am requerí ti > asked if I d build a custoin pedal. I expLored the idea a wJ j ¡le ago, me asa custoni pedal manufattuW 
or a very jiie monieM, a \eiy frustiatiug monte nt. It was much (lie same way I felt when I was studying Dhistralkit 
111 college, was being asked to make cerní rnon ideas inte res Mng, or recyded ideas new. Cuitar pedáis »* 
evenwhere. and guitar rnusic is absolutely everywhere. It' s no knock on the fidd, it just isn l where J «**»«** 

one that ¡ni? ° f TiT’ “* ^ deVürcd to tLeir CreatÍ0n and promotíon. If youV gptsíi* 

MO the idea Sí wn,ethm J u ""l u * to 3™ owe it to yourself to pursue it. because only you can create it. Igi» 

I í .tjl,Tf 7 "f; ‘ had “ «7 »d I didnl wam my voice betog «sed » .pe.lt. 

£ f TJJ e, “ ctins S0,ne 0Í “W «umu. The Opta um Fta 

sound - 1 «*»* •* **■ 1 «*««<•«-«» ^ 
^ p p íor 11l<? to P. and pamted the edge with red neón lacquer QÚ& 

































OK-1 1 boughi an okl Heathkit tT-10 Transistor-Diode Checker ai a HAM radio 
fe>t 1 '*<-!,■ lo I bmjKhl ii wíili i he Optinmm Fuzz in mind. The two workerl oul 
lo |v j )¡irj| [uinnu. The se roiled wires are ereated by wrappinE a stranded «viro 
tnMDd toorthiit^ like a penal. Coils like this keep the wires neatcr and provide 
nonio play i( Uh* bo.tid needg lo be worked on later. 


OPTiUUi* 

FUZ2-C K 
7 7Í 


THIS ■■TRIÜGER'ED FUZZ" FOR YOIIR CUITAR BY chais andéston 
REPRESEIS A BRAND NEW APPROACH 



M>EHATK 1 «uu. AMPi ?r-i*JR 

PIN COMNECTiON 
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1 


rfuffVf 


OUlJÍUl 

fufry 



i ti» «.«.«i <•.«•«« 

1*72 ¡MU. cS '’'***' Anysi"’ 11 <““ il ‘‘ S ‘ “í'Üúí'conUolW lí 

-■ »■r.íTjassi - ■* -« 

..j, i> ¡” « lal ’ le r,t 

OOf Yik* i lrpi«í pedal 


lh** 
l^vicr 
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WOOLLY 

PAR 


WOOLLY BEAR - The Woolly Be ai W as de. 

getintohand rinying about slighulíífemice^inV-^ 0 '! T aK,UJuJ tbe Mrae tiroe as the Optimum Fuzi. I «suaUf 
dea! oí diíference, The Woolly Bear takes rhe B ^a- Ul 311 f ’^ ert Vv * ttl A sigilar ñamo they son icaltj'liavei 
control and then clips the signa I if ft ime^ i, u ,r U ! J ( rece! ves and amptifies ¡t toa distar ring degref thatjc 
basicaJly that tlie source yon feed it sounds as if ^ ^ f iresllold ' T|l ° threshold is also contrdiablo* The tes 
amp t0 beginning dying, This descriptíon ínil J S 0ut of i,n anapüíier with the gain too ¡oudcausü 

overloaded crumbling íuzay soimd. The wh ítem <>^,| S O | ec ¡ 10tia ^' l)Ut used wc¡l (he efíecr ís very eidtin 
Mode] 359. Everything else besides that shell was deÍ^ °J b ° X Was taJten fl <™ somethina cilfcd a Coral* 

8lied and buiit for rny spedfications. 







































VMM ■ It Aulunui when í built thís device and the “WooLLy Bear" 
^1* ipitlai »ric mui hIIUÍ abüuL So naíure gave me the perfeet name. I added 
Ifer in rtibbrr “frrt - lo rt ally iiiake sure the t onnection was made. The yelluw 
hack^rnd tt lonv «traille íoam [ bouglit in Japan al a shop cailed Tokyu Hands. 
Tv.ri r w.»s a ho|e in ihr back of the case this shape, so this foam glued to t he 
hark ni th** woori t ariíer provides a rule liitüe treatmenL 



I -—— " Ynu can see the bolt going 

áxáKSSS 

55 b .*sr»x' — ««t ,i,e bus "“ 85 

JU S( (bread ihe br^s tiiit shown abore. 




































































~ l ° *■ E Te 


Bate Cate- anWe ta S5 •"‘""J ?""" Cr * «****' '*** > 
versión o«ted a «ay lo powj ft» vTmv "“'7 * e,mrin - T, “' «*“< 
powered by 3.6Vs, whicb I tap off j&K's Mostal fcpp“' ^ “ *° * 






































































































































































Fan+a^+iO, bke 

5ounds . com- 
pfefrfy far 

oúf'/ 


Pretf y 

ho+ sfujFf i 

for your * 

eÍÉjhrty-eigfrf^. 
t Chief/ 


■■“ -J dP 


4 ff*r pfafriy &f hS+Gte*. 
du¿€ mmtgté A? gci 

*otiCft #rth u+ »o *€ sooid 
'O 'ít m 1/ #ff(írvíW^ 
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Btf toSmrlo ata,»! 8 f S ° l “ ,d . y s '” pl ' as ¡t « els - But I couldll'l help bul to inrlld* it hert. TbíS» 

eloctronic Imm, call arise. tbis to!“’Sj 1 ? C ° n ” eC ' ,W0 S,erI ' 0 »P“ h 
recorder Une output, the iiiputa are anmm^d - i ^ lssues - Two RCA mputs recebe the signal from my 4-trsct 

“battiíns" is one I use when two 0 r moro miser s^nalí 01 ’ 0 ’ S “"* £ ° ° W mono disc rccorder - 

arises, where (to me) it soimds like eadi or the ' a^a proi>erlj ' ]S °hned and there ¡s a straii^e ’battld thit 

and the other faite, and (lien the fallen can “battle Wk* T" UJ S ° urcc * are “battling" for sonic supremacy, «tenses 
before lo great effect, in fací Fd Hiro t rt i -" aild SÜI)pi " ess t!ie other. ¡Ve u$ed tho tedmique ijitention^ 

sake ofrdiable monitoring I don't want mv ofth¡« -h Tk 111 f íie Fr füturí? that enctmrages this ¡nteractíon, but for ±<? 

'■ y 'j¡ mis Dad battliixg" yoing on. 


























































Mil Ttui box wu Kmie fiUhy AC ouilet swkching box. but I iiked its cnckle 
fiauli, ton u*u*l I gultíil it Oí its tuiiuer parta and put ii ín my "pryjert boa 
lorJtrr* íiatil I fouiid a use for ií. It didn't take mucli to transform it for this simple 
Wf *n rngnvrd WoriKtUirrs 1 mark, a new labeled panel, and so me fresh 

rttb 1 * í Ir el. 



2 * An inside shot reveáis ihe simple slorj 

nofi prevrnf vir frorti hreakmfí <íU 


jacks and two ione 










































































NB.3 ■ A duplícate versión» the NBBB2 hl Símplemao" serves tJic sanie porpose 
as the original, bnt handles the summing I need i'or sending my 4-track recordéis 
stereo monitor out to my studío monitor which bappens to be a single speaker 
Germán Btaupunkt radio with an auxilian- input jack added so the radio’ s amp 
and speaker can be híjacked and used by my externa] System. This box makes 
this connectíon possible. 



** Mo $Ap 0A/ue. Box s tc&£ & n mwo 
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NB.4 - This simple device in Circuit diagrara form. 
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SQURCE 
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Zíehlrv T feT,dltl0n ° f “ Thc Thumpa-Thumpa Box" from the John S. Simomon m 

Tiie S™ I? ‘ í“ t /? Z F ÍT ' ThÍS Same Circuií wa * tertoped ™ * kit for the synth «mpany PAM- 
hv Robert B^n & Síl ** Í! ^ E ™ atic Percussí ™ Circuit" in the book Exfmim^ting witk Electronic Mw 

r i,,,s wia - *■**-* 

the drutna fire cari also hp rnntj-rtiiflíi ‘ j ■ ■ , P between, emphasizing one over the other if desired,Tbc ra K 

«« * Chamad T: ™" y ? rh5 ' tl,ras - Us,lí - “» - - * 

The metal case is froman Seo Modal USO cana citar de -J k ,*«>n>**es* conalast tone, like a rapid Dattemig. 

P y ade box I bought from Soündex Electronics (R.LP..)> 






















































-át » tro® l «inuLu 

j¡fft tai rdm lo ihr 
gtfttúuadm Tbí »pJjt 


i r.2 A detall sho! ni some oí 
the muque diy rra usier 
lettering I did 'I 1 "" 

glow-in-thoKÍRík pleJít i'soí'l, 
The body conllacts sliowii he-re 
wor k must uníqudy in 
coniunction with tlte Wr™l 
frota earijer. Touching 

Instruments body «jnta“* j" 
tandero producá W ^ 
rcsults, bastcally dotking 
xvíq iiistruments togeilier. 

locking them ijto 

^ X ÍT— 

»*" fl «IIW «' 

mo*l u^" 










































































































7X3 -1 try to ha ve the Circuit s I build follow m arrajigemeflt that malees lógica! 
sense T and mirrors the schematic. This malees things easier, botli while bul Idilio 
inítially, ai weli as future trouble shootiug. repairs, or modificador 



TT.4 • This sliot givea a ¡ook m the big oíd Alien Bradley USA made 

T ZT'l r É t0 USe Wherc Space *•«« the body coniacts, the 

chance' taÍ ? * SChei0atk ün the followil, e ¡s a switch that 

chaces the 1&T$ tryptcal bell llke druru sound to a more hard hittíog wood 

block sound. It B been a worthwhile additioa, musícaljy speaking 
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J&K MUSICAL BOPPER - Having bread-boa rded a sequeucer rircuit that just wasn't cutting the mustard, 1 
began searching the Computer to see if any ínfo wa$ avaiíablo to enhance what I had. In the search í stumbled on i 
website {wfliw.sdiy.org/ricl 13 rd c 64 /prinutive/pr 5 f(].htitil) that had info on primitíve sequencer made ítop RTL chips 
iikc the ones used in tlie RTI, Special. I contactad the sequencer's creator. and what cnsued was a grefii 
collaboration, revistting, refining, and ímproving Iiis original eariy 70s dosign, The resulí ís the J&K Musical Bopp«, 
a tune Computer that produces musical sequences that can be "progranimed'' by patching cables betweei) the 
vanous jacks. The “song" possibilüties are nearly limitless as J&K can produce sequences oí up to 128 steps. Diais 
provide the ability to change the soutid oí the individual notes dratuatically or mix ín and out steps howeveryou'd Kke„ 
Stutler or í recae the sequence with the Hoid button/switch, ehange the rate of tlie tune with the Speed dial, and vaij 
tlte duty cycle of the VCO'notes with the two Tuner diais. creating wüd and some times squirrelly pitch combinado*. 


as power output jacks for aus. equípincnt. 


Provisions for clocking J&K with an ex te r nal source are included as wc¡] 

r! ** C0 “f'“ 1 “ "*• J * K j*» wilh „ ly Oflw machines. Heavy decaí™ on Ih. Iront, 

iu iiiding an oíd Fist of The North Star anime sücker, really givcs this case, a Jerroltl cable boa I fouml One íart# 
night City stroll, the vintage toy Computer fee] I wanted. 
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JÜ.2 On dark<í)lorcd easra. 

if i don’t llave white Letnsít 
oi the correct swe t l¡avi- rn 
resort lo tny box o* B° ld 
«faiteo Tekni-Label D«*l» 
water-transfer decaía, lik* l!iíI 
t yi>e used for luodel-makiflii- 

Cot qv * Ü* l abel W * nt ’ 

soab ít bi water íor a M-*. 
place on your ?»nel. alio* 

Sit. aBd then ww * 

Iersett’ r wpe*»»« ° f 

{¡¡*¡¡s S" M u.n 2 
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Jk.;t A regula* crrm rap «witrh amongst noy custom Plasti-Dip’d and painted 
nwbd, A tfehqjqur t drvHoprd where (íie Switche»’ Lever is dipped in HquiH 
plañe, the kind nrd on loul ha miles, as tna ny times as necesssary lo makc the 
imtrhn ai bulbou* u fou like. then a drop oí paint is applied lo the tep. For a 
fefpff lodfc, dip I línal time m clrai Plasti-Dip. The PJasii-1 >Íp rtself can be made 
unoMCPtortamrll, a styh- 1 want lo explore in the fu ture. 



, i «.ro.tvoe oí the Circuit oí) soinet 'Jt _ tó g yf ri 

I hadbreaiWwardrd a proto- >P djn5Ínate d mueh oí *Jf Kf ¿el. this 

v clIkd thp * TL Mlcro '* orke d For my redneck-^ k s ¡, wa5 
LI tac* I had i e irruí t 1h f < '‘ or poS sibiliti^ the 


PíT foniplrx Circuit 


Fot all the music 


•fílli the time tnvohed. 
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JILS-There waaa {jooddeaiof back anci forth between mvsHf ■inri thu ..„ „ ■ , , . . . naA 

snTrMHdtu,,»;^,^ k« ^ ,i , v.een myseu and the Circuit s originalcreatar befone we devdopefl 

a ciícmt without issues, besides tbe unpurities that come with a í'¡t*í-,»¡t n*;„ i - ¡ ¿ c 

sí >k , ,u -i y * ltn a Circuit of tina fand of steain-powered simplieity- Frtm 

out oí the past this musical tune Computer was wrenched and giveu life again H 
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JK>6 Thf fli^flop wtr iiik' diAi;rjiiii ahora is virtually the samé as thfe one used in 
Item. Mi. wiih tlir piiKMts *1 the top fceing changed to ose th¡e ICs already 
mM m tiw orruitry írocn Ihr previo us page. Tliis System provides the same 
tTPf «f iR^mry dim™, and m.*.n,¡ as the RTL Special. Below a, ÜM«M» 
!tll StfPtrvnhrf 1970 JirlirJr m tripular hlertromrs. 
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GROUP MOTION MACHINE #1 ■ The Group Motion Machines are sound-eontrollers, providing timbré and 
fiher contro] to any slgoal inputted. The ability to control the attack and decay. The time ¡t takes for a sonad to rise 
and fall, is incredibíy beneficial Ln changing what might be a sterile electrontc tone oí sound ¡uto a much more 
animated musical instrument, The attack and decay are both controlled by diais offering sniooth calibration, The 
sound source can now have a soft andslow rise in volunie andan abrupt short decay. or a sliarp fast attack and a long 
gradual decay, and oí course any variation in between. The amplitude is governed by a pushbtiUOii. for single-sbot 
operation, or a toggle switch to have the tone remain on when necessary, The fílter in the GMM#l also alters the 
mpixt signa! dramática l!y ( it filters out all tones except tbose of a certain band. which you set by the tura of tlie dial. 
A switch allows this fílter to be bypassed, and the tmfiltered signa! is sent diiectly to the envelope control. Dty 
transfer Jettenog pro-des the labeling, and unique X-Acto cut and spray-painted grip tape provide the décor. 



























and --"X to ob'ec^íotrü x?; 

HetghtenmK my awareness of objecta J 


fr****»^ homrbt«**,•<! shj. «nps I made by JB Weldine the mhh, , 

,* tanta oí tbe caer*. Tbe Instruments I build have seemod to •*— _ r from two oíd puig-poog 

«pvtev ttor‘i* becos» 

Btiwul te ***** "¡J ■ - -*•-■•■* <»jr «waiencss OI otíjecta j n the way skateboardinii 

tmmmn* <* ti* »OfW amutul me. malung everywhere that had the bareai oí criteria to niakí 
üp« 4 ir arto** be tm»h.r maiiv* plajr. With instrument building, aay empty vrssel a posible si ir II 
nte b*i*I » pote*!* «»*» ergOftomir or decorativa touch. It's a beautiful worid of cross-pollinaticm, 
ipttfd hjte*J teítawiofjr by mcrging tí» disparate worlds around yourself; iiue syntiiesiü The satnr 
Vgsdftefcped (onrdi tbr musical approarh, ti» broadening of what one considera “musical'* aoundt. 
f Icauir *rn%e ul llu *orld, and all ibings a chance to ina¡;e fun of it, 
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an actuaUr P*»tic «ndinjí-Mock». mS^ e ,b< 

1 it pcenoudy rontaioed my rrwtred le ‘ to bu f|d tbe GMM #1 in thlt ¡ m adc niy 

ittoc mocb. killmg ihe toy. * l|íM ( 1¡kf >H t ],e reS ^ in ® ^ de7 tces have their circuí 

tihr bolea vade íor thc provimis t * ye i¡ow one. The 

fcar «pray pamted grip-tap** wr ^ 10 * 1 ¡ Tlíí a comm erciaí produc * 

- I may ever con» to producías 
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GM1.3 - A wiring chagra ni for a risiiig of the handpass. freqtiency with a 
clück-wise rotstíon of (lie Filter dial Al so a pin-out for the transistor i n volved. I 
am su re a moderu work-alikc for thís oíd guy must exisL 
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G ? 1 K1 - Tl f orxEinal versión of this circuit was amongat Craig Andertons' other 
se hematíes found m Charles Cohen’s okl data folder. I„ the 70s Crai R had 

perforad lie wíth de'Pi -un Í* elaborate the 0MM#2, for 

s - J s sria: 

m,h my b ™« «rita* and attack "**" 
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GROUP MOTION MACHINE #2 - The Group Motion Machine #2 is a powerful pair of wide-range saw-tootb 
oscllalors. One of the oscillators remains an audio-oscillator while the otlier can clwnge roles switching b«™ an 
audio osdllator, a modulalor. or a voltage controller. In vollage control mode. víbrate eífeets and filter sweeps are 
produced. The víbralo 3 specd is adjustable and a awitrh is included for extra Ir» rales. Vfhen botli are in andio modc. 
a duet of oscillator tenes is created. The GMM#2 maltes pulslng, surging. and tlutterhlg sounds, Iones merge aad 
expand as the t»o ose, la tora pasa in and out of each other. Many heterodyning sounds are possible too. 411 the 
timbre and hlter controla found rn the GMMÍ1 are here as well. A white noise aource is also inclnded. Forgreatsarí 
and stean, sounds all the voltage conhol and filter effeets deacibed above can be applied to the noise source. AC 
loiiwii rence-o utiet. smgle/dual 12V ontpui jacks for powering addiiional gear. and of course aonnddnodifying Mr 


contactSh 



























































ü.i >12. 1 F« ih** undrrsjdi- <H (h<- f;tsi> I usrd thick dcar 1 iusiailed 

i sssfe* fagfet tlut i» hookt-U u|> lo thc AC ]¡ne, so wlieo tlic inatrumetU is turned 
M ikf MdfFttdf gknrs likr thc "jírouiwl effécts of a “tríckeó out sports 
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_ fiUfiy forgotten shell 

■> Bakrlite caue. lormcrly a " c “ r [ | 1 ( , P h(J > | í , ha re «a» "^forwatcbins 
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*u. I ral i rlear pirre of pi the niela 1 tas , 1(1 water- 

-V Al ,b, petara'»bot,om>-ou_a = d „ on . Go¡ 

I «reuml o«. '" ial “ÍS for .be .*«* t°P °" , 8lppy - 
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board ftlikdotf apacers 


















































































































^ ÉW Mvrifct ^UltfJll ÍMiT 'l ^ 


riv ^ 


^í ifijkl 


ÍÍEÍÍ«P 


«ti 


íVü*lf=:>H7V5JA/ 


■*Jt 


*ÍL. 




ffíT;ÍAVl¿fl 




prr 

■it.l 

i!!S™ 


fíM2.3 - Pie ture d ábüvé 15 
rciyre-drawn versión of the 
sdiematfc. My GMM #2 
Acaule a hybrid of pieces 
ítem various material frora 
Charles Cohén 1 s data 
fc^er, byt at its beart is the 
original GMM #2 by Craig 
Andeftan. 

GM2,4 - Beíore t begin 

dr¡]3lfig holes for any 
hardware [ generally have 
mke a sketch like the 
one at right to be stire l 
r^Ye ai| the functions 
accounEied for, A case llke 
Ük üne didtft lea ve muflí 
r °orr L for error, í had just 

er ^0ugh space for all the 

psitj tuvo] ved. 
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GM2.4 - At feft, same of my notieboak 

doodJes til ai ÜJüstrate wiring tíie pots 
corree tly and substituting for modera riiodei 
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CRAIG ANDERTON 


Craig Anderton ¡s one of the greatest advócate? for musical self-sufficieiuy and independence. He has hadatong 
career in the musicaMeeh industry. He was veiy much at the sharp end of the spear during the late fífts and early 
70s when home eíectronic musical experimentaosm was first begiiming. His earJy work in musical etectrouics. 
botli wxiting and circuit design, not to mentkm his promotion of home-recording, has had a huge impact entk 
field. He was also one of the first to appJy many of these new ideas on stage and on record. Charles Cnfc«l fiad in 
his possession sonic of Craig's first Instruments. This is faow 1 was first exposcd to Anderton’s work, 3 endedup 
seeking out his great book Electronic Proyecte Jbr Musicittns and then hunted down tons of bis oíd articles writtai 
cbroughout many earJy electnmic hobbyist magazines. In his writíng Craig has an incredible ability to mate simple, 
and exciting, very complex engineering ideas; whiich to me r is the mark of a true genius. Most of my instrumenta, 
more than any other source, come from his early Circuit designa As wiEl be seen throughout Lilis feature h his earty 
Instruments were as innovative as they are beaurifuL I stül feel tbat there is a guod deal left un-niined anijüügsttbe 
ground he broke. Eelow is an ad promoting his book Home Retorrfing for Musieians. (Conten?pomry Ktyboardjnty 
1978). I tried to approach Cyber Fotk with the same spírit of Creative genero síty tliat Craig has sliown. 
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CAI - Pktured hero and below is Craig Ande r ton's Z chombas 3, 7 lo ved thal irtstrumeni! Blew my jmnd years late? 

Itmtalking to Wendy Carlos, and o fie of herfavonte Instruments wu& somethingske múde with a big, cnntinuous 
MjikitheZoombíiss, huí eoveHng ü difftftnt frequency range. " (C, Andertüfi) Wheu Craig moved to California he 
«te Zoombass lo Charles Cohén, When Charles first showed me this instrument 1 was mesmerized. Whatever 
¡ í!:i !his m st rumen t was frota. was the worid 1 wanted to íind, Aesthetically St has alli tbe das sí c, future-fünkíness 
love. 



CA*2 - A Zoombass Special did exísL 
The Zoombass Special was ? Iiybrid of 
Üie instrument shown here and Míe 
circuí tíy designed for tbe April 1971 
Papular Electronics árdele "Bu a Id a 
Timbre Gato”. The oníy Zoombass 
Special l know to have existed was 
severely dantaged in a borne flooding 
Inddeat. Its remains were disposed oh 
The odier very earJy ínstruments of 
Craig’s that remata a mystery are the 
Líght Saxony and bis Penny Drums, 
The Penny Drums was apparently an 
instrument that was tríggered by 
toudiing copper pemiles that were 
wired to produced electro nic drunt 

sounds. 

























































































CA.3 * For t.lióse wündering why I yse p ¡, Cjlí , 
jacks (the kind typically used to connect au dm 
signáis) to cannect power to my itisTrumeais 
tliis is why. I saw this power supply early cd and 
figo red that is how you do iL Whcre Craig's 
Instruments don't ha ve their own power suppty 
and eord, you can see the phono ínput jacts for 
power connectiop. I was under som,;- 
impressíon that this power supply was a joto 
effort between Charles and Craig, Charles may 
ha ve needed it for tiis own rig t whidi at dhe time 
would ha ve consisted of some of his aad Craig’s 
home-made Instruments. This ytllow bos 
produces a dual, variable 15-30 DC volts. 




I T'f ™*T n r l gardine 311 earl > r aihum of Craig's. “About a month ago wegotthf 
ñ^nZ otfh í ^ ^ Wehada 101 nffUH listetíi *£*> < Pkkingoutspmaleff^ 

icíi r ■, a// a * mti ** mnss ** *** *«z «*■« 

H f were searrhinu for n wn t **** egan to speak o/the mmic/conrept/accomptishmeat in strange tenas. 

™ 

* - ^ u.kat tí is r It suddefily dtíwned oh us thút eí'í? íiJJ ^ 


fnwt edge of a new mave of music—tom orrow *s Jbtk 


fliusic, (Marvin Jones Folypko wv November 1977) 





































































The Silver Modulator. Craití used this on Ihe records of his eariy band Mandra ‘' e .^ m °^ f^TelíaZ 
Wktekment mas incréasingly defi n iag their sonad: Electronics. Acto tng o a con et _ mu fie Mttch ofthé 

:> ínce sowpíí/ o/ Mandrake Memorial emanates /rom hts wtres, tabes. att 1 ... t ¡ u a , ttv0 octaves 

^hhas iwo ilistiHct sictians; one, the drane tedian, has an ludían Ui»ihanra-type^ 0it ^ a _ hwest )lúte tm a piano ta 
^ ía * Produce either a woodWiftd or ver y ha roque brass sonad, mith a range o ' _ ^ ^ íAej > geúr an d 

w íí,f highest note on a piccolo." Froni the same artícle, The ban^ tiirnt “ unpacbed ¡í and he looked at me 
& US espat Tttimy. Bul. by Anderton’s account, the producer kated Oiesyntüesxer !««*idM****^ wrang mth 
«*id, mats that box?' Isaid. It’s a musical mtrument'He just kmd of walked away, tút Ood, mftat 

wpeaple ?^Richard Morton jack Ftasiiback #4, Winter 2013) 














































































C "¡^ “ í “" crtdi 'f° r "“ íta *” ,fe “"T"' 

!U. Vmvmtí, cfP'.wlwnú M , ta /.' (G „ j a „ jííh'ÍLTr *" " ^ "ffi ? 

J* n \b«Libte^Z Í^SfTl T /0r ,',* ] tn€ül ett SÍneering and I atedio minar in mrnc neymdthxl 
íp0SSi ' ble : i Sfdjluit t» arder to pay fot coltege , i ncedeá to Uve aff-ramtn,, i» «t «, 


eia* everv itwbenfi Tu*™ ^ n iA +1*,./ u\ ,, “ T-•*' ..«<• offrampits to store my ijtstmmnts bectuae 

*? ” má ' nrj ”* *" **■**• *«. / <**«< « «ni ímflfc/b, „ ¿„ „ cotíege. I to* « fe» <t 


absenté to tourwith the rock band Mandrake, and 
Ande r ton One Louder Magaz ine 2/9/13) 


ut, ví r wení baek* í think tecknicaííy^ ¡m stiü on a lea ve of oteíflí® ■ 


























































































CHARLES COHEN 

Charles Cuben te synonymous with a u ñique and rare instnjjriejit, 
The Burhla Music Easeí. ünly 20 or 30 of the original were made. 
Though he is regíirdcd as a m áster of the EaseL he did not tnvejjt the 
Bjrnth himself. Its ereator, Don Burisla* an early pioneer and ínnovatar 
in the fíeld of musical electrónica, was both rmique for how be 
designed hís Instruments and how lie distríbuted ttaem. Hís efforts 
were towards aerving the experimental, rather than the popular 
market. Charles was onc of ílióse experimental musieians who 
procured one of his Euchla synths in the 7Os, Charles early days oí 
electrón ¡es were ti u ring the heyday of lióme eleetronk 
experínientalism, the early 1970s. The knowledge lie had from \m 
work duríng tbose early days he passed on to me. and also influcaced 
what becaine my "Tetro-futuro' style. In íhe following pages is áouif 
documental ion from those early days. Don Bnchla, his instrumenté 
creator, died in 2016 + the same month the fotlowing year Charles 
Cohén passed away Both pbotos on thiá page shot hy jasen Rusnock. 



_ ^ *1™™^*** rcqiarítl modules into a suitcase kimself to make his performance set^Mp 

ÍL HallihMrí™ f'■’/ !”‘[ 2013> He ra "* d llis Eawl " Tlle BJue Box" aftor the oratom powder coate 

^ orno S u Ü 7 , T Sínth - Decade ' s «»«k of refino,,™, w e„, into dovolopins tal «I 

become Lhis: Lis ultímate live performance ris “Tkev füurhlfi t a - , . . w . 
































































ffSOGfiAMINO ANO MET^PROGftAMING IN THE ELECTRO ORQANÍSM 

AM OPERATING DtftECTlVE fOR THE MUSK} EASEL 




CC.2 - The front cover for the Buchla Easel manual. Charles after 
a certa in point, pieferring collaborative Smpiovisation ( only 
per forme d live. For those looking to hear his musíc, his early band 
witli Jeff Caín, Ghostwriters, produced two excellent records, A 
record labe! ca lled Morphine more recently relea sed se ver al 
records of his previous unreleased material, as wcll as a new, and 
what would be his final álbum - BrotherIProve Yon Wrong. 


.[i ■ To thís day there is stiJJ no agreed upon way to nótate 
tronie music. This keeps its frontier “lawless” in many regards, 
“ft a pago of Charles’ own notation, descríbing, to the best ot his 
¡ty. his own sounds. As I have mentiored throughout thís book, 
ríes helped and greatly encouraged me on the actual prodüction 
IV earlv circuits. As important as his help electro mea Uy, was the 
/ence 'he had on me sonicatly. His Uve performances were 
ting, in a way I have rarely. if ever, seen m the performance o 
electronic music. He had a calm, meditativa focus, a humility, 
a very evident mastery of his instrumenta 









































































































CC-4 - 7 assembted a second woke frm 
Electro Cúníp circuit boards and huili tkm 
inte tke Music EmeI. 1 ase gearfrom vatim 
enis and technologies, and I ha ve spent mad 
time getting all Otese things io interfare. The 
biggest challenge is just keeping eüerytkm 
tvorking- ” (C, Cphen So and Coíkctor 33 
1999) 


CC .5 • Xratg Arfarte* mi / and ¡eff Ccin had <¡n all-eleclromc group calicó Anamaly píame Cm 

TTlZdfl , ? “T? ?■ ' maU *‘ «y ™ fttrLJts /„ llic 70, butgle ¡I «pbm, 

-m ZtLtZZZZZTZVfí 7 ° t ’ l T r í*“"" í*"**««' «»«• •» »«** lo te o m -»»•' 

mitñciax's slation Oxit i» ^o/amactereleclromc dock lo synchronize therhylkmic cimentadm 

here dees no. featurc Crai*. Charles is thc Si ZZ Z/c T T* Colkctür « 2 Thep.cn* 

host of equipmentí comiiiercial, musical laboratorv ailf! Ztn Vn T IZ "?“* The * W ° ° f lheni P layinga , Wh ° 
Modulator (featured earlkr). ’ * ^t>tahty Jeff can be seen playiug Grate Andertoit S 































































£C.6 "Influenred hyfñend and cpilabomtor Craig Andarían, hr ateo started lo bitiid hte own instrumente, the paularte 
^■hkh wasafintr ckannel anaiogue sequencéf .' (Jennifer Lucy Alian THE WIKE 10/13) The story of this sequeiicer 
pírt traspc and parí magic. As Charles liad recounted to me, in the ?0s he liad buíU a few Instruments ineludmg A 
■Mk of several oscillators that were all mbced to a single output. This ambitious project, a comples imisica 
*l«ii«r, he made hter. He said, if memo,? serves me right, he'd worked on it for sometí,mg like a full year. He 
«M Craig Anderton gave him a tremen do us amount of help on the design. The results of all tliat work are shown 
^r«*This pieture, taken bv Charles, is the only known documentaban of the ínstrument; a giaiU space-age monoJith. 
Hort tíme after the Ínstrument was completad, while living in Cin.iaminsoti, New Jers^, Charles horneas 
fritad and the sequencer atolen. A. the time of the burgiary. hís Bochín synth hid nearby, The *«“***» 
^fioi&hed sequeocer and spared ihc only partíally cooatructed Buchla ^ nth. ^ ares wou en u\ ^ 

«•fila lifc .o that Buchl* eaMl. Charles deacribed how affected he wa.br thelareak-m abd ü.e 1 w ofMs 
««ement. bu, uto recognized tbu, ¡f .he thleí had stolen the Buchl. ¡bbtead tha. the tractor, oí hta Ufe would 
^ changad cotnpletely. Charlea would continué to use the skills he aoqutred írotn fseariy peodto patr n< 
*e»t the Buchl, easel. aa well as tnake «Dalí complementar? piecea Cor ios 

Wcant ínstrument he built before commiumg hia Ufe to the sequencer a survtvmü aiblmg. the Buchl. 

V 'The Blue BoxT 














































MICHAEL JOHNSEN 
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I have only actuaJly seen Michael Johnsen peifonn live once. It was years ago, wben he carne to Phüadelphia 
and shared a bilí with Charles Cohén, Charles assured me tiiat I had to see what Michael was doing. Seeitig 
Michael r s work tliat evening gáve me, al the time otdy a short distance into my own work an idea of hov expansive 
and deep musical electrónica could geL What he creates may be bettei appreciated as a forni of 'world buildÍDg’ as 
hís numerous Electronics are a 11 conneeted by various patch-cables P creatíng a dense seltcontained electronic 
eeosystem. Despite an Electronic instrumentas housing having the abiíity to obscuro the uature of its sounds P I have 
found that almost always, a home-made instrument finds a way to Jook the way it sounds. Beneatli, a pictuiecí 
Michael s performance network; that sounds very mucli the way it looks, like an exotic menageríe teeming jritil 
u ñique electronic organismo Tve been able to stay in touch with Michael since 1 first saw hím perfora sdIo^ 
ago. Electronic engineering always being my weakest point, Michael has been critica! in geíting me outoí nmy 
te chuica! hindg, and so rnany of my Instruments ¡n this book reached completion only by the grace of his tedmiesJ 
knowledge and the generosity he’s shown with it. Preferring live performance! there is very little in the way úf 
recordings of Michael, but many videos oí bis performances casi be seen on the web. All the captions in thts sertion 
are from answers Michael gave to questions \ bad regarding hís work, and all pilotos are provided by MichaeE too. 
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Mi-2 - On the amount of control he has on the 
sounds lias Instruments produce: 7 like tf tiveiy 
situútion , whick is the oppa&ite of o thing which 
buhares the same way epery time. Afier a tong tíme 
uwrking with a particular configumlion í do carne 
to recognize certain famüies of behauior that l might 
try £ú encourage in a performance, and my 
encouragemént sometimos seems effedtve. so l 
jbcliskty tkink like a skepkerd migkt — tkatl causeé 
it to kappen, but the sheep utere probably heading 
that osa y anyway, with or wíthout me. 


ftU* 1 - ' i\one úf whaf I build is digital. I ofien use 
very oíd and saívaged Parts, oerasionalty mre tmes. 
I lave the actual parts of electrames, which makes 
sen se. They're the true mate Hat of elect romes, like 
kow drawings are made of graphite and ink r 
Schematics represen! Circuit ciernen t$ as ideal ised 
abstraetions. but the componente thernseíves are 
made of dirt and rocks and metáis and plástic* 
wkich suffe r real non-ideaUzed stresses. m 


MJ.3 - On his eariier electronic approach a round 
1999: 7 Tí 1 bren tinkemig intently Jbr severat years. 
and I was modifying the stuff / built so ojien that it 
oceurred to me that I should just make a kind of 
píayabte hreadboard. It was just a single strip of 
sockethoard maunted on the sur face of a tilted 
chassis box, with pots and switehes mounted but 
reconfigura ble. / nefíer abandoned the fiexibility of 
breadboards. 1 sñll sometimos build semi-permanent 
versión* of demees Vm working on wtth a 
choppedatoivn hreadboard inside a kard endosure 
with jacte, etc.. This enabíes meto tune up Parts of 
the Circuit over time befare freedng it in solder. I ve 
gotefiw devises that stül have breadboards in tkem 

aftetyears ." 





















































MJ*4 - *N&ne of my de vites muke souttd by themselves. imtead i generóte sound witk feedbaek between devises, mmytf 
them in dense networks. I don Y use ony dedicoted oscillotürs. Insteüd l generate sound with feedbaek betu nen varieties ef 
modijying devises whick were designed witk feedbaek in mind. The network óf connections is as important as thr hmes 
tkemselues. A very social situation . This method has a long history See especial!}' tke work of Da vid Tudúr and Ralph 
jones ." 




MJ.5- “Evetybodys made feedbaek in air t maybe acndentally, witk mkrophones too dos, to sPeakers Thañckmdof 
físaliator. Yon can control tke diaruder of Üte saiind hv „ , „ , sp . f , . V 

mechan ¡caí, tifie cardboard tabes), limiten, and etker modifiers. CómirtePatks í !f? dba ? k * paU ‘ ílke p!t ™ 
directly tkrough wires, not tke air incidentally, dedicated osritíttinrt V' ^ t . ^'tllmake compiexsounds. Imakefee 
shftri and controiled so they produce welí-deñned wavefurms ° W ° T y Üay ^ p, cdback. litóse ptítlts are ¡en 

produced by feedbaek and they re di/ferentiated by tke slLcs and siJTJü' TÍ¿° ^ üU ekdr<mtí ] ^ 

J r ap¿ 4 {ttt(í 5lzei of tke feedbaek n etworks tha t produce them. 


























































VIA t Vfi an oíd idea tha! staricd fot me with Cardón Mumma** árdele ' Witckcraft , eyhersonics, and Jolkloric 
rirtxmtf. The idea h that (he skills and knowledge necessnry to huilrf electrónicayour&elf can be passed on informa!¡y in 
a,fei traditioN. Hand-making instrumente according to your awn needs icith a va Hable mate riáis and a checrfuí 
\ikp*n¿ente from leven an ignoran a of) eonventiúM and prúper training ts just as appropriate in an urban worid 
$ttiid by eterfrontc garbage as making fiuies /rom reeds in rural places Receñí ly ¡'ve he en working mi resíoring same 
sríy tíve-ekdronic instrumente mude by Mumma, David Tudor, and David Be firman in the 60 s, Tkeyre exceden t 
mmpks ufftíik electrón ics from the years when transistor* gol ckeap and ICs had just appea red, making it possible to 
«Ályüurown devices wiíhaut jaining an engineering fraíernity. By bypassing offidal cha nucís, a leí of odd and wonderfui 
Instruments took sha pe that straight engineers w&uld ha ve stopped dead. 

































































NAUTICAL ALMANAC 

Twig Harpcr and Carly Ptak began piaying music together in the 
mid-9Üs. Twíg and hís friends, unaware oí any precedente, had tegua 
explorations into opening baitery-powered toys and cheap electronir 
Instruments, and tJien re-wiring their circuits to produce complete!; 
strange new sounds. Twig exposed Carly to Ibis new tech ñique, and thetwo 
began an over two decade long partnership. They ran a record labe! called 
HERE5EE, from whích tliey relea sed a sicw of music on eveiy forcnat 
under the su»: cassette tapes, CDs, and records. Son le formáis they eren 
invented tliemselves. Using an oid record cutting iathe they produced snul! 
runs of ‘Iathe cuts'; records produced bj cutting groares into everything 
includiiig oíd lacquer dises, sheets of plástic. CDs. and láser dises. The; 
al so ton red extensively. The band live had qualities un i que in experimenta] 
music: sweetness, síncerity, and playfulness. During their time as a band 
they niade a ton of various original electronic Instruments, by arlriing 
various new Controls to commercial equipment and toys, or tea ring out 
fhese sound producing circuits and re-housing them in fascinating new 
bodies. The pages that follow contain pictures of some of the instrumenta 
of theirs that have survived - a small glimpse into their work. 



NA. 1 - Pictured above, the cover art of one of their 
eariy rebases from 1997, an edirion of 25. The music is 
on record grooves cut into the bottom of a CD. The CD 
is played on a phonograplc They also produced 
CD/record hybrids, where part of the CD was burnt, to 
¡ie listened on a CD player, and record grooves were 
also cut on the outer rim of the same CD, allowing it to 
douhie as a record to be played on a phonograph. 
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NA,2 - Tliis pile of Instruments was pliotographed by Suzy Poling for the cover of NauticaJ 
Almaitac's record álbum Transcriptedivisions. The key wlth instiumern ñames » on the 
page op pos i te, A few of the Instruments amongst the pile appear ¡ater tn t is 
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NA.3 - I cali this Twíg $ Orante Oscillator, This heautiful looking machine* perhaps morí 1 than anythíng else r was. 
responsable for me initiaüy getting into eíectronics. It was years ago when 1 first heard of Nautical Almanac I fornid 
theii websíte* which had a section witli pilotos of Twig's Instruments. The pictures on the website were not 
partí cu larly cle^r, buf this may Have actually contributed to their aura. Some evidence of an engmssing mysterywas 
reveaÉcd, I saw in the painted and hot-gíucd surface of this iustrumeiit’s face a way into a domaifi I ihoughr was opeií 
oniy lo techmcians and engineers. Electronics furned into a médium for play. I think the primitfte look oí Twíg’s 
buikls did a great deal to inspire because his approach makes it conceívable that someone like mysdf, with i» 
background ín engmeeríng, couJd find a way to work with tilia material. 


NA*4 - A hacked Boss DD-5 Digital Delay pedal. A 
btg woüden block with wired brass posts» and oí 
course a good deal of hot glue. His instrumenta all 
ba% r e a fea ríe ss, folksy K and even comedie qualíty to 
tlieni, and* as Fve mentioned earlier, Id whatseems 
to be a general principie of homemade ¡nstniinonts, 
Nautical Almanac’s music sounds very mudi üfc e 
these Instruments look. 
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NA*5 - Some kind of d ras tica lly Twig-adtered radio. Severa! red push-huttons 
have been added and a host of tbumb tacks provide the i nstrumenU body 
contacte. The w!ioíe a fía ir sorrounded by hot gíue and brown duct tape, i recall 
this deviee o n the same webpage that featured Uie orauge ase iJ labor. My 
rccolleetioii is of a black diaí where the masking-tape covered ho]e now resides. 



NA.6 - A círcuit re-housed m a latched wooden box. Twig has made the circuit s 
original blue diais accessible through the clear plexi cover and outfitted it with a 

patch panel. 







































































NA.7 - Stencíied with the Náutica! Aimanac !ogo, thij 
suitcase held sorue of Twig*s instrumenta while on toar, 
Nautical Almanac influenred a defínite !ook and styte oí 
music arnongst the scene they were i 11 volved. Suitcase 
endosad “gig-rigs” containing "garbage-eEactronics" 
became ubiquitous a monga t other artista during the 
tinte they were most active. 



NA.8 - Píctured hiere, covered in red and greca soimd 
attering thumb tacks, a pair of Twig-modified Whisper 
2000 Sound Modula tora. 



NA.9 - Píctured Itere is Twig’s eady Infra Dktaphone, dictador, machine, intended to cut on dear plástic records, 1 
be heve Uu S machine was the one used to cut the CD from the previous page, I Ve made some menüon itere oí Nautical 
Almanac s iitnovat.on m the fleJd o aud.o disc-recording. A more in-depth piece on (hese achíevements is bepod fe 
ope of this book, hut l felt it worth mentiomng, as it is clear that the visión that made Twig conceive of openingand 

techndor Th ^ aa ™ ™™ that compelled him to discover new and «ñique appücatioos for fe 

tec tnology .ovo ved with record-cu Umg. Many of the se ideas are very much in the public sphere todav, 1 Lope fr* 

inclusión here, bis art and innovaban, both aesütetically and technically are better recoenized, His worlt lias greafly 
iifipácted a ii u ftib'ÉT' of latcr iHusicians mvself inHur!^ j u i j ^ ‘ . 

releed a „<! dtafarted. * ’ “ d helped creare »>* W -* » 


























































































filio - Orí the left, Yamaha DD-7 Digital Percussion with big toggle switches, and! rocker switeh braefcet added by 
Jsig. Ün che rigíit is a mysterious Twig pedal, decorated in unique “w a Upa pe ring". 



11 - A Yamaha Portasound VSS-30 Digital Voi« Samplar outíitted with a fio* oí thggla Archas, a puah bateo». 
* pair oí brass body-contacts. 

«J .M» h-fa. «-f 

latí ampie (Aí'ags / k ave Peen ptayikg, /ota «Arle tltey i( .. r]-j„ Parpar f>ttsU(f Magaline) 

rnitidm. riulways go kart ixto it, rip it aui and put It tnto otíter ttnngs. íl»«™ V 
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NA-12 - ]ji the same wáy Twig’s quest led him (o explore new vistan for audío 
electrón i es and records utting, Twig's exploraron has continged, leading him to 
susramed stgdies into the therapeutic appücations of Salvia divinorum and 
sensory deprivatio n float tanks. At the time of this uritíng, after so me time away, 
Twig has begun regulad? performing music again. 1 encourage folks to puntué 
any of Twig and Carly’s music as Nautical Almanac and any of Twig Harpers and 
Carty Ptak’s solo materia!. With much respect to his work I also want to say a 
major íhank you for the Instruments he donated to Selfish 60 Stlidio. 















































NA* 13 - In Marth 2006 Twig and Carly's Baltimore Home, known as Tarántula HiLI, caugJit fire, The house was ahle 
ty be repaired, but tlicy lost a good dea] oí their possessions. Pie tu red her-e i 5 a causal! ty of the event* íhe Nfinit Druiu, 
an Aleáis 1TR-I6 drum machine; heaviíy modified by Carly with an array of RCA jack patch panel* Cariy built ibis 
vi trine to entomb her iitstrument. Au audio cable remanís ptugged into its output jack* suggestiisg the machine may 

Stílt |ive K 



NA. 14 - As a child my curo family's 
lióme caught fire in the middte of the 
night Everyonc* excluding one of 
our eats. made it our aüve, buí the 
oíd wooden house burnt te the 
g round. Wheu I rtiet Carly, as she 
was movíng out of Thrantula HIEL the 
topic of oyr respective home fíres 
carne up. Based on the conneetioiu 
she kíndly gave me this artifact of 
her personal mythotogy. Carly "s 
melted druni machine now resides 
pernianentlv on display in Setfísh 60 
Studio. 






























































































NA. 15 - I asked Cari y wlial her favorite 
instruitient was. and she said probably this one, 
The Clear Box, a wildly customized grey 
fogged piexi-glass elertronic s ilitcase. 



■ 16-TW, instruinetit ¡a I» combtaioo of serení sépante «odttied 

tlins. amongst «Itera, tile Warper Circuit, wlnch was tile hrat erice o I “ re . w ¡ r ¡„g ejeetronie audio 

» g .he Srt» hall ol .he .MO. Twig Harper began I. was titanio, .ha. .ottte 

ms. He sliared one of his early works, the Warper, wíth Carly. S ¡nvestifiatíng herself. She 

kwas betng performed. Twig let her in on how he d cteaietl t e !¡t e rev of a competítive boys' club, an energy 
«rd the arene, ol Twig aad his high school friends. as tara* <■„? ZJL devlce. 

[ s-he üked* with everyone looking to i m press each. qther w 
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NA, 17 - A circuií-bent lyco Hot Lixx guita r, covered iu a decoratiye orange and 
patked with Carly s sound ittodüymg switches and knobs. 



NA. 18 - This beautiful box contal,,, the Circuit far a» utaMtac micrephone. 
TI u «Uta, converts rtrMOnlc frequencies luto audible troquen™, Carly 

- i,h »• » <* **. - s 

































































NA. i 9 - This insíruniCfit was a coilaborative gift írom Twig Harper and Peíer Klasser. Peter Blasser's *RÜHe-5 
Circuit assembled Lo a custom tube-tester case with matrrx switch. Peíer Blasser is currently at the absolute forefront 
díelectrosiir musical Circuit design. He ís not discussed at greater lefigtb hecause my ínterest was in keeping Lilis 
boo^í a very personal expression, and Pve never met hiin, built auything be s designé or played any of his 
instrumenta, He does ofler the schematics for the circuits he designs as well as seHing fíníshcd instrumenta. Please 
:eck out his work. From what 1 have seen and heard of them* íHey are absolutely iiicredíbie. 



!0 - Carly reveáis the tañer workings oí Twig and 

ts which have their components mounted on pi^es F > P ^ ^ de . emphasÍ£ on buürfins Electronics was the 
!<? after faUing from a shett Twig mentioned thai son nrn Ance<\ the soniids he'd be en searching for 

of hearing Blasser’s Instruments. Peter's instrumenta, he sa , : ^ Peter’s circuits into his own sounri 

¿h his own brand of hackmg. Twig boga,, ,o implomont moro and moro of Pour 


ístem. 




























































































NA*2l - The Patchtar - a modified and re-housed electronic devire of CarJy's c real ion. The Flip V Fi3e/I5 is tlie 
hmisiíig; a tase orígiaally meant to hoJd íloppy disks. It now features two piezo disks mounted oniH lop. and agaiiu an 
RCA jack patch pane! provides aceess to her new sounds. We live in the pbysical world and can't help bul appreriitt 
some of its gsfts, Carly iusistéd I feel tbe satisfyíng click of the orange post tJiat acts as this Instruments power switcfa. 



NA* 2 2 - Oq the left is a modified Tyco Hot Keys featuring new swítch^s n t1r i . ■ , , , i ¡ 

describing these new Controls. On ihe right a ^cond pIUS an oran « e hiiwWrawn kbel 

eariier. bnm, in .ha hoose te. This s «^d ii jl * a ”2¡l , h "! S ' S “f 16 *“ “*“"«■ IV te., dteted 

quaiity oí the orismal. This vtrsion has a custom pa i„,« , op * , JS" ^ ÍBld - " mi <S ui “ c¡ f 

P i anei witn vanólas eteetrorucally wired metal posts. 
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i - Carly describes tbe tunen™ oi he, »thank Cari? íor 

i so inatiy things. and as it relates this book. üte sior.es expended a B rea, deal, 

I electronic of narious other tools applied to the aidmg ol 

í beyond electronic circuitry and pourmg <■ * ■ f , n(lt >. era oy. 

al energy induding the study of Radionics and the practico YP 
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This book was never intended to be any kind of 
a cade mi c dissertation or thorough bislorjcgl 
examination of electronic musical instrumenta. i 
carne to musical electronics with almost no 
interaction with commercia! syiithesizerSt and 
virtüaily no knowledge oí the history of elcctronic 
music. J beca me interested in buiEding musical 
electrónica as a practico, not a study. As I be carne 
engrossed in this work I did venturo ouE; reading 
books 3 seeing documentar ies n and hearing niusic 
from elcctronic music s early practítloners. f did fe el 
a sense of kinship as I saw and Eieard work from these 
early pioneer s. I wanted to indude some sen se of ilie 
seo pe ai id variety in musical electrónica. Presente d 
here are sonie of my favor!tea; individuáis I íeel a 
particular affmity for, and also a sense of sume debí 
to the ir innovatíons. 

Musical electrón íes is unique in regarás to the 
number of paüis that íntersect at its junctíon. lis 
history and development ni ade pos si ble by Science, 
electrícíty applied to music by visionarios. 
Instruments given sliape and design by arfíats and 
craftsmen, its futuros foretóld by Science fíetion, and 
its sounds applied to music, theater. dance, and film, 
AloDgstde film rnakíng, it is one of the best ama]gañís 
of tlie arts and the Sciences. Automación, space 
traveí, and the mÜitary all developed and made more 
precise componente that wouhl oddly enough, lead 
to the creation of mtisíc-making machines. 

The story is fascinatíng, how th is fie Id was firsí 
conce i ved and the many ways and places its $ pores 
ha ve germina ted. "Electronic niusic" 1 is sometí mes 
regarded as a genre of music, but in truth, as I've 


tried to iraké clearer by reversing hs te ruis, musical 
electrón íes does not typlfy any particular genre of 
niusic. Musical electronics is simply a means to a 
liinitíess wodd of ends. ín my estimatiem, its ends are 
niost impressive wben all these terhnologies are 
applied to a personal expression. one unique to its 
creator. That is what this book advócales. Individuáis 
with a similar mission have existed throughouf time, 
The pages that follow feature some oí ihese folks, I 
admire all their work greatly, and ! Iiope this book 
exists as a small tribute to the history they begasa, 
lielped continué, and made richer, and that QfberFolk 
can be a tiny addition to this beautiful field, where 
futuro and past both feed and grow. 

A city has been built T where the past s architectufe 
and city planning have had grafted onto it the new 
desigm buildings and techiiology of the present, and m 
the futuro new material thoughts> and designs will 
find their way into the laúd already developed, This 
futuro city-planning will have considerations unique to 
its time. Amones t the city of today, the rich 
metrópolis of musical electronics. exist many 
approaches from the past whose ideas have yet to be 
completely explored. I bel Leve a synthesis en sures the 

richest futuro, of the past with the preseui to créate 
its futuro. 

Each new individual who finds his way ¡uto this 

practico builds a unique world for himsetf predicated 

upon the world that preceded hira. He creates a new 

off shoot. t.angent, spccies, and genus provid¡ng 

another option and avenue for futuro individuáis to 
pursue. 













PIM -Viaddeus Cahili <¡867-1934) "JJf tZTcaÜedthe^kitdkood df 

eléctrica! mus ir synthesizer befare the First World ar gythen, hh idea hadgraten 

ourera. V VefUedfor tapate* « *» ««*jf * « «** 

to indude a vast netmrk i» which mus* ^ a ****^^> of pay in g subscriben" 

phnt and dátríbuted onhmed te¡epk ™^™ [ jXson. Charles R. McHugíi, Howard Rite, 
(History of Electronic Musit part one, Williain A. jonnsu 

Thonias L, Rhea) 




















































PP^The Thereoxin was iiwented byLéon Theremín (1896,1993). He patented the devke in 1928. 

Léon Theremm s life and the history of los most famous instruinent are a fascinating story involving 

ü,e Flrst Worki War, the boviet l.mon. and espbnage. Above. a piel»re oí the Theren.m's premier 

player. Ciara Rockmorc (1011-1903). To those □nfemiliar witb the Theremm, the in S lr UI „ent has two 

antennas. The proxnmty of the player S hand in relation to the vertical antennae altera the pitch, 

wlnle the other hand s proxinnty to the horizontal autennae changos the volume ol the sound With 

the simplicity of its look and design, the responso of its interface, the gesture of its performance 
and the inagjc of its functíon. 1 stili believe after uparte a ,. ■ ’ g .' , 5 p rf raa 1 1 

is the best electronic musical instrument ever invented ^ ilJlt * ltS creation ' thc ’ rilcrflinil1 
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FR3 Louis Barran (1920-1989) Bebe Barron (1925-2008) created ihe fírst entirely electronic film acore for 1956"s 

Forbidíleíi ?]anet. They develo^ed their own unique techniques fcr produdng and record ing their sourtds* "Louis really 
mú tecknkut genius. W< wert botk musicians, but ke wa$ seifdaught totally in dectrvnm, and I tkink because of that he 
viifm to use electrrmiat in a way that they'd never been used befare. He duin'tfed hampered by any formal knowtedge V 
y h is wouíd intfent a Circuit and put it togeihcr. liten he wouíd actívate the ómtiL it woutd come to Ufe, and we muid 
implify it and start to tape it It wouídproduce a bur$t of the most glorious kind of energy and electronic activity. That wouíd 
.riW out a bit -go on úlonga platean, and then, in a moment ofglory r it died. The electronic expían alian wouíd be that it 
wrhaded in same way But yon could hear it dimtmng, and the tking then wouíd just gioe out . and run down to ¿ero, At 
w pmnt„ a grwtp ofscientisís carne down to visit usjfrom Saik Instituí*, They were worfcingon the ongins ofíife md had 
hwrdíibüut what we were doing r so they carne la investígate Bebe Barran {The Hrst Electronic Filinscore-Foi bielden 

ílanet: A Coíiversation with Bebe Barron by Jane Rrockman) 


PP,4 Rayniond Scott (1908-1994) was a successíul band leader and record producer who becaine consumed with the 

creatíon of new electronic instrumenta, the pinnacle of which was bis Electronium, Mbv "»£***" 
,* físm . and cmploying kis own ¡ntuüive sense of what he colled prnnüu e engtmenng, Scott dewtopedtke Chatio*. 

±e Crde Machine «-qui-nrer. and the Etertronium (Manhattan Research Ioc,-Rayinoiid Scott: inventor an . 

Coraposer by Jo*! Chadabe) Scott said: “/ want the Electronium to be a beautifut 1 f[”**** 

M Z lite a stcnway. Sot to look Uke a Steinway. of coarte, but to heve that 

Okw thefiteling ofdriving. a steeríng machine, tí cockpit of dreams* i A Cockprt of Dreams by Michde Wood Excerpted 
írom: The Swing Era: The Vintage Years of Humor, Time Life Records, 1971) 



pp,5 _ [> a vid Tudor (19261996) began as a piano 
player and developed ínto an electronic instruiuent 
builder and avant-garde coinposer. He existed at a 
unique intersection or ari, rompo sit ion, music, 
moderii dance, and electronic engineeríng, Títere is a 
wide range of entry points to begin buildmg musnral 
electronics, and perltaps an even wider range of ways 
to apply its scunds, 

Performance of John Cage's Variations V, 1965 (front 
L to Rb Cage, David Tudor, Gordon Mmnma; (rear, L 
to R): Caroiyn Brown, Merce Cuitninghain. Barbara 
Dilley. Photo by Herve Gloaguen. 
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f%1iee livesin Sandystoii, a sniall town in rural New Jersey, He opérales Selíish 
60 Studio, CyberFoik marks the first significant release of his work. FoUowing this 
book wil I be Üie sharíng of a good deal of music; new record ¡ngs, oíd un re le a sed 
alburas, and potentially more live performances. He will also be rievoting more 
time to his lea the r bus ines s, Digbee’s Endless Leather, as well as his philosophiral 
essays, 'Ote Auntial Repartí , and God wiilmg would like to one day uiüfy alt his 
Ínteres is in the writing and produdng of stage plays. A second generation of 
instrumenta is planned whích will be chronicled in the book Cyber Fú¡J¡ 2. 

For book i ug s and inquirías contact Digbee at; 

#862*268-5992 or scribbletapemusie@gmaíLcot« 
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An explanaron of the sounds of “Steel Creek 

I thought it would be helpful for the rea de r/lis tener to have some descnption oí which 
Instruments from this book are featared on the record- I've trjed to point out what 
instrumenta are being playcd when. and some sonic descnption of their sounds in order to 
hdp folks make the connection between the piclures in this book and the sounds on this 
record. The length of this record only provides a tiny glimpse of. not ali, but most of my music 
machines featured in Cyber Folk. 1 díd not want to stmply demónstrate the Instruments one by 
one. but I wanted to pJay them as they are meant to be playeé, and show some of the musical 
and electronic interaction these instrumenta are capable oí; in their natural habitat. I thought 
it better to provide a song, one that could be enjoyed divorced from this book entircly, or 
listened to and perhaps greatly enhanced after familiarizing yourself with the work contained 
in these pages. “Steel Creek" is a song 1 rnade specificahy for this book. I suggest listening u> 
the song first, beíore reading the text beneath; your mind can better paint its own pie tu re or 
direct its own movíe based on the music. The explanatory text can Lhen be read later, after 
your imagination has created its own interpretaron oí "Steel Creek”. 

“Steel Creek" opens with a tone from Group Motion Machine #2. As this tone quickly 
decays a rhythm from T&T Box emerges. Poilywog quickly joins the fray and Lhrough 
connected body contacts the two begin a duet together. T&T Box keeps the regimented beat 
whüe Poilywog melódically dances about in its u ñique fashion. Little high-pitched víbralo 
tones from RTL Special find their way in; these tones filtered by the blue Group Motion 
Machine #1. Poilywog switches for a time into its lowcr "bar i tone" sound then baek up to its 
higher voice. Merry's beeps, filtered by Gooch, soon íollow, As the track speeds up, Gooch’s 
wiggling bongo joins in, The whole affair speeds up until Poilywog, controlled by its on board 
body contacts, de genera tes, making a siew of ringing hígh tones. and then the sounds of a 
pulsing and mutating organism. T&T Box, its rhythm so fast, crea tes the steady tone, then 
makes the last of its sonar knocks. RTL Special sweeps its tones again a moment later, along 
with a touch more Gooch. Poilywog’s electronic critters then merge with Coy Boy 2’s 
eléctrica! network, this combination produced by my body’s connection to ench Instruments 
brass body contacts. Coy Boy 2 r s searing transmission is joined by the electronic swirling 
special guest appearance of Twig Harper’s orange oscillalor. j&K Musical Bopper arrives on 
the se ene, producing a repeating sequence, like a man on a mission. Ano the r special guest; 
Craig Anderton’s Zoum Rass contributes sounds similar to a gíant fog horn. Now everyone 
jumps into the pool, RTL Special tones fly by, Gooch's repeatedly pressed percussion, the 
returning Group Motion Machine #2s bursls of tone and erumbfing re verbera ti o na, and 
Beemer's repeated car honks. Poilywog remains as well with random glitching moments. 
Amongst the bunch, the repeated ‘hweets’ from a Group Motion #1 filtered Wavetek Modo! 
3D function generatorare heard Gooch gets wiggly and loose on the bongos, and then Merry 
joins with more beeps. The whole crazy scene is bookended, as it all began, by one more 
energy surge from Group Motion Machine #2, Pinky’s rising tide follows. It brings with it, 

once more, the swirling oí TWs oscillator, The R5 train whistle honks last, signa ling it is 
time to go. 

The song “Steel Creek” is named after a tiny factory that sita, a tnile away from my hotne 

right next to a popular fishing creek. The factory was for Steel fabrication and was operationaí 
when I was a child, but has rcmained abandoned for years. 
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